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YEARS AHEAD 
FOR YEARS TO COME 


The 880 Jet-Liner, latest to be produced, is 
the only jet transport to meet every performance 
estimate! Creative engineering • dramatic 
design • traditional craftsmanship • unmatched 
elegance • power by General Electric for 
superior speed— the world’s fastest passenger 
plane! With these advantages, the 880, built by 
Convair, a Division of General Dynamics 
Coi-poration, adds up to the Jet-Liner that is 
years ahead for years to come! 


CONVAIR 

.DIVISION or GENERAL DYNAMICS CORPORATION 

'1ER0VIAS(B'>I>I|, S.A.S., SWISSAIR, AMERICAN. Cjt.T. iFon 


•TA. TRANSCONTINENTAL (Ar 



ATLAS-USAF 


From the present USAF production ATLA! 
I CONVAIR has developed a 

Basic Research Vehicle 

... a missile booster for peaceful scientific 
space exploration 


VICKERS INCORPORATED supplies hydraulic pumps 
which provide reliable power for the vital job of 
gimballing all engines on the mighty Atlas. 

I These pumps are part of a complete 

line of fluid power equipment with an 
industry-wide reputation for thorough 
engineering and precision manufacturing. 


VICKERS, as a result of its participation 
in missile and spacecraft programs, has 
developed cryogenic, hot gas and other 
types of auxiliary power systems. 
Also available: electrical generating 
systems, actuator systems, and 
miniaturized power packages 
with integral controls. 


Engineer to discuss 
your airborne fluid 
power requirements . . . 


< V/ 

Vickers Pump 
Being Installed on Atlas 


AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

DETROIT 32, MICHISAN 


SPERRY RAND CORPORATION 







Smaller, Stronger Fasteners 
for the 
Aircraft 


Where you need the 
strength of a solid rivet — 
in those impossible, blind instal* 
lations — the new Cherry 3/32" 

Self-Plugging Rivet is the answer. 

These Cherry miniature self-plugging rivets 
now available in the industry-proven Cherry High 
Clinch configuration, Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 


A complete line of Cherry 3/32" Hollow Pull-Thru rivets is 
also available with either universal or 100° countersunk head. 


For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 




CHERRY RIVET DIVISION 
Townsend Company 
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AVIATION CALENDAR 


(Coi7(imied from page 5) 
can Institute of Kleclrical Enginccts; Uni- 
versit)’ of Pcnmylvania. 

Feb, 16-18— First National Syniposiuni on 
Nondestructive Testing of Aircraft and 
Missile Components, Hilton Hotel, San 
,Antonio, Tex. Sponsors: Southwest Sec- 
tion. Sociclv for Nondestmetive Testing; 
Smitlns'est Research Institute. 

Mar. 9-11— Conferaice on the Mcchaniol 
Frr)perties of Engineering Ceramics. 
North Carolina Slate College, Raleigh. 
N. C. Sponsors; North Carolina State 
College Sch<H)l of Engineering; Office of 
Ordnance Researeli, V. S. Army. 

Mat. 10-11- National Flight Propulsion 
Meeting (classified). Institute of the 
.\cronaiitical Sciences. Cleveland. Ohio. 

Mat. 21-25- Symposium on Optical Spcctro- 
metrie Measurement of High Tempera- 
tures. University of Chicago, Chicago, 
111. Sponsors: University of Chicago's .\p 
plied Science Laboratories; lanell-Ash 
Co.; National Science Foundation. 

A|ir. 6-8— Structural Design of Space \'ehi- 
clcs Conference, Biltmorc Hotel, Santa 
Barbara, Calif. Spon.snr; American Rocket 
Society's Structures and Materials Com- 
mittee. 

.Apr, 6-8-1960 National Meeting "llypcr- 
I'lisironmcnts— Space Frontier.'' Institute 
of Fns'ironmentai Sciences, Biltmorc Ho- 
tel. lais .Angeles. Calif. 

■Apt. 19-21— Internationa! Symposium on .Ac- 
tive Networks and Feedback Systems, 
Engineering Societies Bldg.. Ness* York, 
N, Y. Sponsors: Polytechnic Institute of 
Brooklvn: Department of Defense Re- 
search Agencies: Institute of Radio Engi- 

Apr. 20-22 — National Symposium on 
Manned Spate Stations, Institute of the 
.Aeronautical Sciences, Ambassador Hotel. 
Los Angeles, Calif. Cosponsors: National 
Aeronautics and Space .Administration; 
the Rand Corp. 

Apr- 21-22— .Southwest Metals &■ Minerals 
Conference "Metals and Materials for the 
Space .Age." .American Institute of Min- 
ing, Mctallurgieal and Petroleum Engi- 
neers, .Ambassador Hotel, Los Angeles. 

.Apr, 25-29— 41st .Annual Convention and 
Ksposition. .American Wielding Society, 
Biltmorc Hotel and Great Western I‘.\- 
hihit Center. Los .Angeles, Calif. 

Apt. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
.American Society for Metals, Sheraton 
Gibson lintel. Cincinnati, Ohio. 

May 9.11—1960 Symposium of the Insti- 
tute of Radio Ensincers' Professional 
Grraip on Microwasc Theory and Tcch- 
nitjues. Hotel del Coronado. San Diego, 
Calif. 

May 9.15— Second Soiithuestern Metal Con- 
gress and Evposition. .American Society 
for Metals, Sheraton Dallas Hotel and 
Slate Fair Park. Dallas, Tex. 

May 10-12- 1960 Electronic Compnnent.s 
Conferenee, AA'illatd Hotel, Washington. 
D. C. Sponsors; Institute of Radio £ngi- 
nccts' Professional Group on Component 
Parts; American Institute of Electiieal 
Engineers; Eleetronic Industries .-Assn.; 
AA'esterii Electronic Maniifactiitcrs Assn. 
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FROM 

LAGRANGIAN 

TO 


Sometimes forgotten during the thundering ascent of 
a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of 
Space Technology Laboratories is now engaged 
in a broad program of space research for the Air Force, 
the National Aeronautics and Space Administration 
and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division. 
For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development, design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fields as 
well as sound technical management. 
The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 
Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 
Atlas, Titan, Thor and Minuteman, 
The scope of STL's responsibilities offers creative 
engineers, physicists and mathematicians 
unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics. 


Space Tfechnology Laboratories, Inc. 

P. O. Box 95004, Los Angeles 45, California 




MECHANICAL FEEDBACK 
DRY MOTOR 
LOW FLOW CONTROL 
SERVOVALVE 



For critical applications where outstanding 
performance must be achieved with o 
minimum of weight, Moog offers the Series 30 
Servovalve. These valves utilize the proven 
frst stage of the stondord Series 31 and 32 
Moog valves, and ore now ovailable 
with rated flows to 7 cis at 1000 psi valve drop. 

WRITE FOR PRODUCT BULLETIN U3 



MOOG SERVOCONTROLS, INC. 



COMPUTATION -PRIMED for the team program 


IRROUGHS CORPORATION IS UNIQUELY PREPARED TO CAPTAIN OR CREW THE CONTRACT TEAM 
OGRAM. ITS MAJOR CONCERNS ARE COMPUTATION-AND COOPERATION. THE FORMER RANGING 
OM BASIC RESEARCH AND SYSTEMS ENGINEERING THROUGH PRODUCTION TO FIELD SERVICE; THE 
ITER DEMONSTRATED BY EFFECTIVE INTERFACING RELATIONSHIPS AND INTER-TEAM COMMUNICATION. 
IH THE BENEFIT OF BOTH . THE TEAM APPROACH TO ANY SPACE AGE PROBLEM IS SMOOTHER. 
RONGER, AND ABOVE ALL, SUCCESSFUL 


Burroughs Corporation 

“NEW DIMENSIONS j inconiputotionformHUaryeyslems“ 



General Electric silicone rubbers meet rigorous 
requirements of new Convair 880 



N. Y. 



Deadly BOMARC has nose cone of VIBRIN® 


Hear generated by supersonic speeds is o critical factor in 
the selection of missile materials. High strength combined 
with light weight is o necessity, Formability, transparency 
to rodar beams, ond freedom from erosion ore of vitol 
importance. 

For all of these reasons, the nose cone of the BOMARC 
is constructed of fiber gloss-reinforced polyester resins 
VIBRIN 135 ond l3dA. These resins are ideol for the pre- 
impregnation method used by Brunswich. Most important, 
they proved to be the only polyester resins tested that were 
able to withstood the high temperatures encountered. 





United! Stales 

Naugatuck Chemical Division 


Rubber 


KRAIASIIC eUBBER-RESINS • 


Akron ■ Boston ■ Gastonia ' Chicago ■ Los Angeles ■ Memphis ■ New 
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produce 

results! 


The supersonic speed brake assembly illus- 
trated below is an example of our capability. 
This design, one of the most intricate brased 
stainless structures produced to date, is 7S" 
long, 46W wide and 3>/i" deep. Its complex 
cross-section required extremely precise form- 
ing and machining as well as special tooling 


There is much talk in the industry about state- 
of-the-art capability in stainless honeycomb 
sandwich fabrication. Actual production expe- 
rience in this new held of exotic materials and 
structures still is limited to a relatively few 
companies. And Aeronce is one oi them. 

At Aeronca, we have fully integrated design, 
tooling and production facilities in operation 
today. A pioneer in stainless honeycomb devel- 
opment, Aeronca has acnuired advanced tech- 
nological knowledge from proprietary RssD 
programs and production of components for 
operational air weapon systems. 




aERMANT01( 
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WHEN IT COMES TO SHIELDED WIRE 


PRESTO! 

the best insulated ferrule you can buy 


In the ground taps 


How’s that for speed! And the post-insulation of the Termashield 
Shielded Wire Ferrule is easily and quickly accomplished . . . you 
eliminate close tolerance cable stripping required by other tech- 
niques . . . you eliminate blind probing of taps into other type 
ferrules . . . you eliminate solder and burnt cable . . . you eliminate 
lost time . . . you eliminate doubt. 


For positive attachment, top reliability, unbeatable speed and 
tangible economy, get A-MP Post-Insulated Termashield Shielded 
Wire Ferrules. 


Write for more information. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 
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Cable assemblies by BENDIX 

Specialized designs for fhe most exoct/ng requirements 
The versatility of desit;n and relial)ilit\- of performance able for custom designing caljlc assemljlics to meet your 
offere'd by Bendix* Cable Assemblies result from over a specialized requirements on each installation. Cable as- 
quarter ccniurv- of precision manufacturing in this field. .semblies shown arc typical Scintilla Division developments 
Our outstanding research and design facilities arc avail- in cabling for aircraft, electronic and missile applications. 


- 












SCINTILLA DIVISION 
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and the new standard in COMMUNICATIONS 
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Aviation Week 

inthding Spate Tethnology 







B.F.COODRICH UNILOCK RIVNUTS' 
SPEED ASSEMBLY OF "VIGILANTE" 


Attachment of hydraulic lines aboard 
North American’s A3J "Vigilante" 
formerly required special brackets, 
rivets and anchor nuts. Now, 
B.F. Goodrich Unilock Rivnuts elimi- 
nate these parts, save weight and 
assembly time. 

Each Unilock Rivnut forms a 
lightweight, self-locking nulplate 
when installed. Only one drilled hole 
is required. Rivnut installation is 
quick, easy because one person can 


do the job from one side of the work. 

BFG Unilock Rivnuts are made of 
high-strength aircraft alloy steel for use 
in missiles and other airborne vehicles. 
They're about one third lighter than 
standard Rivnuts and one sixth lighter 
than most lightweight anchor-type 
fasteners. Try them in your products. 
If you’d like further information, write 
to B.F. Goodrich Aviation Products, a 
division oj The B.F. Goodrich Com- 
pany, Dept. AW-I29, Akron, Ohio. 



Tydraulic lines of North American's "Vigi 
ame" were formerly held in position by 
pecial brackets riveted to hat sections as 
a separ.ne operation before final assembly 


, |( UNItOCS 

RIVNUT 

i... I 



Y AFTER 


B.F. Goodrich Unilock Rivnuts, installed 
by one person from one side, replace rivets, 
brackets and anchor nuu, saving weight 
and speeding A3J assembly. 


B.F.Goodrich 


Bviaiion products 
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EDITORIAL 


Business in a Goldfish Bowl 


Defense Secrctarv Thomas Gates, on assuming office, 
noted that the Pentagon was a goldfish bowl where all 
of its business, not screened bv genuine militars' security 
considerations, should be open to ]3tiblic s’icw, It is 
logical to assume, tlicreforc. tliat all contractors doing 
business with the Pentagon arc also couductiiig their 
operations in a goldfish liowl wlierc evcntuallv evcrvthing 
is and sliould be open to public scrutiny. 'I'lic recent 
actisaties of the congressional investigating coinniittce 
hciidcd Ijv Rep, P.dward Hebert (D.-Lii.) should serve as 
a poignant reminder to tlio.se in the inilitarv sersices and 
defense iiidnstrv cxecutiscs who apparcntlv forget such 
considerations. 

An effective relationship betsveen tbe military services 
and tlic industrial complex of this countri has been grow- 
ing ill importance with tlie rapid advance in technologv' 
across tlic entire defense front in tlic ]>ast 20 years. 'Ihe 
growing requirements on both ends of this military-indu.s- 
trial relationship involve many thomv problems that 
must be solved, as most other issues in the defense pro- 
gram must be. in a goklfisli bowl of public scrutiiiv and 
in the final analysis by tlie wciglit of public opinion ex- 
pressed through tlic ballot box. 

Tlie defense indiistrv. of which aviation and its related 
technologies have been the major component, lias been 
engaged on many fronts daring the pa.st few vears bat- 
tling against tlic strangling dutcli of bnreancratic regula- 
tions that have squeezed its jjrofits to tlic hone, prevented 
it from financing an adequate rcsearcli and development 
]>rograni. boosted its administrative overhead fhrougli 
multiple audits and reviews and boosted the costs of 
financing its defense work. 

Dozens of congressional committees, tlic General ••\c- 
counting Office, the .Aniiv, Xavv and .Mr Force auditors, 
the Renegotiation Board and now tlic .\ntitnist Division 
of tlic justice Dc|jartinent arc biisv burrowing into the 
defense industry’s affain. Just testifying before con- 
gressional committees lias become almost a full time oc- 
cii|3ation for many iiidnsfry executives and their staffs. 

It is extremely important tliat the indnstn' conduct a 
vigorous and sustained counterattack against any bureau- 
cratic regulations, unduly restrictive legislation or abuse 
of executive privilege that prevents it from doing an 
effective job in discharging its tcclinical defense responsi- 
bilities. Yet, it is cxtreniclv difficult to conduct this 
tvpe of campaign and convince Congress and the tax- 
IMving public of its ability and integritv- when some 
elements of both the military and indnstn' team disport 
tlicinseivcs in a niaiincr more fitting for college soph- 
omores on a lioiise parti' tlian responsible officials of the 
government and large corporations occupying positions 


of public trust. The aviation industn', by its very nature, 
grew lip in an atmosphere of close personal relationships 
between its kev pioneers and tlic military men who were 
fighting so hard to win a place for tlic new technology in 
the defense spcctniin, T'hc early davs of aviation also 
swathed it in something of a carnival air that was perhaps 
not at all inappropriate for the era of pylon racing and 
incredible feats of pushing men and structures far be- 
yond iviierc tliey rcallv liad any right to go. 

Whether one clinks a nostalgic glass in fond nieniorv 
or iinittcrs ‘‘good riddance," tliese days ate gone forever, 
and their ethics liave little place in the modern mili- 
tary-industrial relationship. There arc still ap|>ropriatc 
places and occasions when this convivial spirit of vestcr- 
year can be properly memorialized by those who par- 
ticipated in those stirring events. But it is no longer 
appropriate to conduct tliese rituals publicly and at tbc 
taxpavers’ expense. 

It would ap|3ear that men with sufficient intelligence 
and judgment to cam high military and industrial posi- 
tions would be aware of this situation and. of course, 
many of tlicm arc. But no more than a reading of the 
record unfolded bv the Ilcliert Committee or attendance 
at some of the scmi-officially sponsored military-industry 
functioiis of tlie past few years provides clear evidence 
that this lesson has not been iinivcrsallv learned. 

'I’lic public can liardli' be blamed if tliev are not 
impressed bv tlic sight of bcnicdalcd generals swishing 
around Las \'cgas, the gambling ca|)ital of the U. S„ in 
white sports cars piloted by blonde chauffeurs financed 
by firms doing defense business. Nor can thev be 
bliiincd for being overly skeptical of the “good clean 
fim" label on the shuttling of Pentagon brass to a 
Baiiama resort and the inability of these generals to pay 
their own bills there. Nor does tlie industn', already 
badgered by one part of the Pentagon to drasticallv cut 
its ovcriicad. appreciate the pressure from other por- 
tions of the Pentagon to pick up sizable tabs for large 
cocktail jjartics, dinners, equipment exhibits and other 
activities tliat can only be charged against overhead. 

Unless the iiiinority of officials in both the Pentagon 
and industry, wlio are still mentallv bending pvlons on 
long weekends in Cleveland, do sonic sober thinking 
on the fact that Pentagon business is conducted in a 
goldfish bowl and behave accordingly, they will con- 
tinue to jeopardize the sincere efforts of the majority of 
responsible corporate and military officials who are 
fighting valiantly to improve tlic effective working rela- 
tionship between the Pentagon and industry that is so 
vital to an adequate defense of this country and the 
free world. 

—Robert Hotz 
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Manual Control Valves: operating pressure 3300 psi; operating torque 20 in. lbs.; flow factor 0.5. Relief 
Valves: operating pressure 3000 psi; cracking pressure 3450 psi; reseat pressure 3100 psi; flow factor 
0.01. Check Valves: operating pressure 3000 psi; flow factor 0.7. Back Pressure Valves: operating 
pressure 3000 psi; cracking pressure 300 psi; flow factor 0.2. Restrictor Valves: operating pressure 
3000 psi; cracking pressure 2 to 12 psi; restriction 0.02 in. diameter. Rapid Exhaust Valves: operating 

pressure 1000 psi; flow factor 0.1. Brake Valves: inlet operating pressure 3000 psi; outlet pressure 0 to 
1200 psi; flow factor 0.28. Servo Valves: operating pressure 250 psi; self-centering torque 25 in. lbs.; 
flow factor 0.3. Selector Valves: service side operating pressure 1000 psi; emergency side operating 
pressure lOOpsi; flow factor 0.2. Isolation Valves: operating pressure 3300 psi; flow factor 0.5. Priority 
Valves: operating pressure 3000 psi; priority pressure 2600 to 2800 psi; flow at 110% priority pressuia 
25 cfm. Drain and Slow-Down Valves: operating pressure 3000 psi; flow factor 0.01. Self-Opening 
Valves: operating pressure 3000 psi; temperature range minus 65°F. to plus 300°F. These are only a 
few of Kidde’s pneumatic valves available today. 


PNEUMATIC VALVES! 



Miniature solenoid valve. 
Operating range 0 to 2500 
pel. It has a leinperalure 
range minus 75*r. to plus 
350‘F. 


Seml-mlnlature valve. High 
flow capacity. Operating 
pressure 0 to 3000 psi. 
Temperature range minus 
65'F. to plus 165'F. Flow 
factor 0.1. Satisfactory for 
hydrogen peroxide service 
at 375 psi. 


Seminniniature pressure re- 
ducer. Inlet operating pres- 
sure 3000 psi. Outlet pres- 
sure range 300 to 400 psi. 
Temperature renge minus 
65’F, to plus 160’F. It pro- 
vides Intermittent service 
to 200*F. 



You’ll find Kidde pneumatic valves for missiles and 
aircraft used in gyro systems, turbine control sys- 
tems, fuel expulsion systems, reaction jet systems, 
pressure pilot operated systems, electronic pres- 
surized systems, jet engine controls, stable plat- 
form systems, air motor pressure supply systems, 
propeOer pitch control systems, propeUer brake 
systems, canopy actuation systems, auxiliary 


power systems, aircraft landing gear systems and 
nose cone attitude correction systems. 

In addition to a full line of pneumatic valves 
for aircraft or missile applications, Kidde has the 
engineering experience and facilities in this field 
to solve nearly any special problem. For more in- 
formation on what we have . . . and what we can 
do . . . write Kidde today! 



Walter Kidde & Company, Inc., Aviation Division, 1218 Main Street, Belleville 9, N. J. 
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WHO’S WHERE 


In the Front Office 

VVallzcc E. Rinndn and David Dakatui, 
ditcctors, Epwo, liic., Cainbiidgu, Mas.s. 
Mr. Klanda is a s'icc president and general 
manager of Epsco W cst, a dii isiun; Mr. 
Bahalar is president of T'niiisiltun Elec- 
tronics Co. 

Elbert G. Bellows, a director, llic \V. L- 
.\la.-(Son Corp., New York. N. Y'. Mr. 
Bellows is vice president of the Cuntraets 
Division. 

Croydon II. Hartley, a cnstonier liaison 
manager, Los .Yngtics Division of Servo- 
meclianisnis. Inc.. Ilawtliome. Calif. Un- 
til accepting tliis appointment. Mr. Hartley 
nas president of tlie company's Canadian 
subsidiary and he continues as a director. 

Roy H. Isaacs, vice president- govem- 
ment relations, Bendiv .-Yviation Corp., IDc- 
Itoit, Midi. Milo F, McCannnon succeeds 
Mr. Isaacs as general manager of the com- 
pam's Eclipse-Pioneer Division, Teterbom, 
'1. James " ” ' . . • . . 


general 


lanagcr 


Ralph Mendel, a vice president of Radio 
Receptor Co., subsidiary of General In- 
strritneni Corp.. has beert named general 
ntanager of its new .Advanced Development 
Inimratory. Weslhcirv. N. V. Also: Arnold 
M. Wolf, vice president. Etieiiiecring Prod- 
ucts Division. Brookhti. N. Y.; Seynrour D. 
Gttriari. vice president in charge of mili- 
tary marketing, 

Clarence C. Pell. It., vice president in 
charge of the asiation department. Marine 
Office of America, N'cn- York. N. Y. 

Groitp Capt. E. M. T. Howell, director 
of air armament research and development. 
Rritisli Minrstrv of Aviation, .succeeding 
Air Ctndr, R. II, E. Emscin. 

Brig. Gen. F. C Thariii, commander of 
the .Secortd Marine .Yircrafl "'ing, Clietrv 
:, N, C., sucreeding Maj. Gen. A. f. 


Point. N, C„ sucreeding 
Binircy, now director of 


Mari 


Honorts and Elcriions 

Patti A. Kennedy, vice president of 
Sonthwest .Airmnlive Cr>.. ha.s been elected 
prc-sidc-nl for of the Aviation Distribu- 
tors and Mamifaetirrcts Assn. Elected 
ADMA vice ptevidents: E, H. Fiteli of B, I'. 
Goodrieh .\viatiorr Prodnets, and George R. 
Galiptsin of \'an Drtsen .Aircraft Supplies. 

V. A. Kropff, chairman, and Panl J. 
Rodgers, vice chairman, of the Public Af- 
fairs Cointtritlee of the .Air Transport 
Assn, of Airtecica. Mr. Kropff is assistarrt 
vice presidcirt-c-xccirtivc projects, Rratriff 
Aitsvays; Mr. Rndgers is ditector of public 
and inteillne relations, Oaatk .Air Lines. 

Dr. Harry Nycjnist, staff scientist in the 
Research & Development Division of I'lie 
W. L. Maxsori Corp., will receive the 
Institute of Radio Engineers' 1900 Medal 
of Honor “for fundamental contributions 
to a quantitative rrnderstanding of thcmral 
noise, data transrirission and negative feed- 
back.” 

'I'hc Counctl of the International Civil 
•Aviahon Organivatinn has voted to bestow 
the first Edward Warner .Award postlni- 
niously on Dr. Albert Plesman, fomitler and 
president of KLM Royal Dutch .Yiilincs. 

(Confimied on page 15-1) 


INDUSTRY OBSERVER 

►Air Force decision is c.>cpccttd soon on an interceptor to fill void left 
bv recent I'-IOS canccHatioii. Still under consideration are modified ver- 
sions of the McDtinneU/Nim ^■4lI and the Convair K-106 refitted witli 
new Hughes fire control svsteni with exhindcd r.mgc radar and the GAR-9 
air-to-air missile as well as interceptor versions of the Conv.-iir B-v8 and 
Navy’s North American A3J. 

► India is studying font tiir])inc-|)owcred helicopters for use by its air force 
in liigli altitude supply operations in the Himalayan mountain areas along 
the Chinese border. Sikor.skv .Aircraft will demonstrate tlic S-62 tliis week in 
New Delhi. Britain’s Westland Wessex is eonsideted a strong contender. 
Saunders-Roe also is in the running with the P.531, and the French have 
an entry in the Slid .Aloucttc. India is sounding out Bell Aircraft and 
the West Germans for jrossililc contenders. India regards its need as ii^ent 
in view of its border disjiiite witli China, and speed of delivery will be an 
important clement. U. S. sources expect a relatively small order, at least 
initially— perhaps fewer than 10 ships. 

► I’’ighter choice in the second phase of the Swiss air force's re-equipment 
progriim reportedly has been narrowed to three aircraft-Sweden'.s Saab 
Drakcn I35A, France’s Dassault Mirage HI and Italy’s Flat G. 91. Other 
aircraft originally under consideration included the Lockheeti I'-I04 and 
Grumman FllF-lF (AW Oct. 26, p. 103). 11iree-man study group fro:n 
the Swiss air force left Berne last week to visit the Saab factory at Linkoeping. 

► USAF decision to cut back on its B-70 Mach 3 bomber development ])to- 
gram (AW' Dee 7, p. 26) means that the Convaii B-58 Mach 2 bomber |)to- 
duction program will be continued in Fiscal 1961 with funding for about 30 
aircraft. The Fiscal 1960 B-58 program already has been cut from the original 
32 aircraft programed to 20, rescinding President Eisenhower’s Fiscal 1960 
budget message boast that the B-58 ]irodiiction program would be increased 
tliis year over the Fiscal 1959 budget. Strategic .Air Command has taken de- 
livery on its first B-58 and plans to liave its first complete B-58 wing in o^ier- 
ation by mid-1960. SAC will now get a total of three B-58 wings with tlic 
strength of eacli wing cut from the standard 45 aircraft to less than 30 per 
wing. 

► Air Force plans to evaluate the solo optical guidance svstem dcvcln|:ed by 
Chiaigo Aerial Industries for possible use witli its WTiitc Lincc version of 
the Navv Bullpup tactical air-to-surfaec missile under development hy- 
Martin-Cirlando. Guidance system is simple, lightweight. 

► Low-cost infraied-giiided air-to-air missile is being developed in Italy for 
possible use by the Italian air force. Missile’s designation is C-7. 

► Dornicr plans to demonstrate its single-engine all-metiil Do. 27 STOL 
aircraft during a two-month tour of the U. S. next spring. Itinerary of the 
tour is now Ixfing arranged. The fovir-to-six-placc aircraft is powered bv a 
six-cvlindcr Continental or Lvcoming engine developing 230 hp. and 274 hp. 
respcctivciv. Cost, depending upon flic model, runs from 522,000 to 527,000 
(AW Aug.' 3, p. 104). 

^Soviet niilitarv officials claim that the single-jet F.66 aircraft, which 
recently established a world sjiecd record bv averaging 1,484 mph, (AW 
Nov. 9, p, 30), actually attained a sjiced of 1,555 mph. on one of its nins. 
The E66, apparently a Sukhoi delta fighter, flew at an altitude of approxi- 
mately 44,290 ft. during the record-breaking trial runs. 

► Mitsubishi hopes to manufacture the Sikorskv S-61, Kawasaki the Verto! 
107-2, under license in Japan. Both firms are expected to applv to the 
Ministry of International Trade and Industry for permission fo negotiate 
with the U. S- firms for domestic production of the tvvo helicopters. 

► Air Force is con.sidcring basing in England all spares for the Douglas 'Thor 
intermediate range ballistic missile not required for U. S. satellite programs 
and Royal Air Force training firings from Vandenbiirg AFB, Calif. 
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Boring into the Heat Barrier 



Jl/xtrcmely high centrifugal forces, plus prolonged operation well 
above 1700 deg. F. I That's the achievement of thousands 
of jet engine turbine wheels and blades investment-cast of Haynes 
high-temperature alloys.- 

Resistance to stress, to thermal shock, to erosion, corrosion, 
and to fatigue are typical properties that make these alloys 
so extremely useful in many of the hot spots in today's jet engines, 
ramjets, missiles, and rockets. 

Whether investment- or sand-cast, wrought, vacuum melted, or air 
melted, there's a Haynes high-temperature alloy to meet your needs. 




Heat-treating facilities are part of the 
complete metallurgical services avail- 
able at Haynes Stellite Company. 


Address inquiries to Haynes Stellite Compony, 420 lexinglo 


Kokomo, Indian 


in Avenue, New 



'‘Haynes'^ and "Union Cartilde" are reslslered i 




24 


Washington Roundup 


Patents and Big Business 

A report to Congress by tbe Justice Department ex- 
pressing concern over the concentration of technological 
know-how in a few large corpotations through military 
research and development contracts is behind hearings 
on patent poliq’ started last week by a Senate Small 
Business Subcommittee on monopoly, headed by Sen. 
Russell Long (D.-La.l. 

In a letter to Long, noting a heavy concentration of 
military experimental and developmental contracts in 
about 25 firms. Acting Assistant Attorney General Robert 
Bicks of tbe Antitrust Division observed; 

"Advantages accruing to any company performing gov- 
ernment research are numerous. First, it gets a fee for 
the job. Beyond that, it gains know-how in new prod- 
ucts developments, or in the use of new raw materials 
and processes to manufacture existing products. . . 

"The company performing research may further benefit 
from resulting patents, by obtaining a legal monopoly 
over the subject of its invention-thc power to exclude 
others from the field. Moreover, companies able to have 
important technical research programs financed for them 
can attract scientists and engineers, providing a staff for 
the future. During nationwide shortage of the scien- 
tifically trained, this is a substantial advantage. Finally, 
government work mav give access to vital restricted data, 
not available generally for sound security reasons." 

In 1947, the Justice Department urged full government 
ownership of all patents resulting from government con- 
tracts. Under the Eisenhower Administration, the de- 
partment so far has been unwilling to endorse such a 
drastic measure. lusticc, in cooperation with Defense 
Department and other interested agencies, has a study 
under wav and has asked Congress to withhold any 
legislative action until this study is completed, 

Bicks cinphnsir.cd the effectiveness of antitrust enforce- 
ment. Compulsory licensing under a 1956 consent decree 
of patents that International Business Machines Corp. 
had amassed in electronic and mechanical data process- 
ing equipment, he reported, has resulted in competition 
by mans- licensees and "has aided the rapid growth of this 
modem industry.” 

Disarmament Study Proposed 

Outlook is that disarmament proposals will figiire 
prominently in the coming session of ConKcs.s, One 
sign; Sen. Hubert Humphrey (D.-Minn.l, chairman of 
the Senate Disarmament Subcommittee, has announced 
he will fight for a 5400,000 appropriation for a coinprc- 
hensive disarmament studv under the direction of tlic 
State Department. State has indicated to Humphrey 
that it will support the project. Efforts bv Humphrey 
to obtain funds for a major study this year failed, largely 
because the Administration failed to support the project. 

National Policy Machinery 

Meanwhile, a Senate subcommittee on national policy 
machinery headed by Sen. Henry Jackson (D.-Wash.) 
is studying these proposals: 

• That State Department participate in the proceedings 
of the Joint Chiefs of Staff; 

• Tliat a jeS representative sit with the Policy Planning 
Staff of State Department; 

• That both State Department and Defense Department 


participate in decisions on national budgetary "guide- 
lines"— now decided by the Bureau of the Budget. 

Jackson expects to start hearings in January. 

A staff study prepared for the subcommittee took note 
of criticism that "our foreign policy planners, as a group, 
have not concerned themselves enough either with the 
future political consequences of weapon systems in the 
laboratory state, or with non-military technical develop- 
ments holding promise of great impact upon foreign 
policy. Similarly, it is argued that our research and 
development programs would benefit from clearer guide- 
lines concerning projects which might best help further 
our foreign poliev goals." 

The staff study also pointed out; "The budgetary 
process— the decisive resource-allocating instrument— lies 
at the ven' heart of national security planning and pro- 
graming. Plans and policies, without dollar signs at- 
tached, are mere aspirations. It is tlie budgetary process 
which translates them into actual programs.” 

The Gold Rush 

Current official U.S. concern over the foreign pay- 
ments deficit and consequent drain on U. S. gold re- 
serves was criticized last week by United Nations econo- 
mists in the quarterly bulletin of the UN Economic 
Commission for Europe. The UN group said the "dis- 
may and concern’' shown by the United States is incon- 
sistent with the purposes of the cause of the long-term 
U.S. foreign payments deficits— the foreign aid programs 
instituted to help European countries recover from World 
War II. The gold drain has been cited by the Adminis- 
tration as one of the reasons for holding down federal 
spending. 

UN economists said the United States has run an 
international payments deficit every year since 1948, with 
the exception of 1957, because of the large scale assist- 
ance provided West European and other countries to 
promote economic recovery and growth. "It appears 
surprising, then, that at the moment when a considerable 
part of the set purpose has been achicred, not satisfac- 
tion but dismay and concern should ensue," they said. 

Continental Controversy 

Attempts by Continental .Airlines to introduce the 
supersontc jet transport into the Transpacific Rorrte Case 
as a significant factor in its arguments for a route from 
the U.S. nrainland to Hawaii were checked last «’cek 
during hearings in Washington. -After listening to Con- 
tinental officials discuss the imminence of the supersonic 
transport. Civil Aeronautics Board Examiner William 
hfadden ordered all such testimony stricken from the 
record on grounds that it was irrelevant and that a 
lengthy dissertation on the subject might delay the expe- 
dited case. 

However, Continental immediately injected another 
controversial issue which rapidlv became a focal point 
of the areuments: a proposed three and one-half cents 
per mile fare on the Hawaiian route. Continental argued 
that this low fare is practical and feasible on turfiojet 
transports, since its experience with the Boeing 707-120 
shows that revenue plane mile costs are only 51.54 com- 
pared with S2-0S for the DC-7B. Continental became 
the target for more argument when it announced that 
the brcak-cvcn load factor on its 707s is as low as 41% 
on a fully allocated basis. —Washington staff 
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Space Technology 


NASA, Defense Bolster Space Structures 


Air Force gains, role of ARP.4 dimiuishes in moves 
designed to head off demands for a single agency. 

By Evert Clark 

Washington— Further steps aimed at clarifying and strcngtlienine the 
nation’s militan’ and civilian space programs were taken last week by Defense 
Department and National Aeronautics and Space Administration, at least 
partlv in an attempt to head off growing demands for a single civil-military 
space agency. The changes tend to: 

•Strengthen USAF's space position both within the Pentagon and in its 
relationsliips noth NASA. 

• Simplifv operation of NASA’s space prr^iam bv making a more logical 
division between space vehicle dcsclopmcnt and operation on one band and 
space pavlo.id development, data collection, etc., on the other. 


• Further diminish the role of Defense 
prticiilarly in the space field. 

Changes annnimcccl last week in- 

• Creation of a fmirtli major ofiiec in 
NASA headquarters, the Launch V'elii- 
cie Programs office. Director will be 
USAF Maj. Gen. Don R. Ostrander, 
formcrlv militars' director of ARPA. 
This office will take over rcspon.sibilitv 
for propulsion development, now under 
the Space Flight Development Office, 
and will he rcsponvihle for vcliicle de- 
velopment ;md launching operations. 
Tliis will put Gen. Ostrander in charge 
of most of the work to l« done bv the 
.\rmy Ballistic Miwile Agency develop- 
ment team, which is being transferred 
to NASA. Ostrander will ch;iir the 
Saturn technical committee. 

• Change in ARPA’s charter so that it 
now reports to Dr. Herbert F. York. 
Defense's director of research and engi- 
neering. rather than to Defense Seerc- 
tarv Tiiomas S. Gates. Jr., as in the 
past. ,\nny Brig. Gen. Austin W. Betts 
was named director of ARPA. Dr. 
Charlc.s Critchfield of Convair recently 
was n.imcd to succeed Rov \V. Johnson 
as .\RP.-\ liead but declined hccauve of 


USAF Ceiitiuir Bit! 

\Vashiugton-.\ir Force would like to 
regain technical cniitm] of the Cciitanr 
hvcttc* *!cii-p<mcied upper 5t;igc for space 
vehicles because if believes National 

h;i5 not ]iut enough dollars aii^ effort 
behind the project to ensure e-acly suc- 
cess. Centaur has a military mission to 
launch Zf-lir satellites that would give 
Strategic .-Vir Command a global com- 
municatirrns netvsork. It also has civilian 
.space missions. Project was initialed and 
supported bv US.\F and Defense’s .\d- 
vanced Research Projects .\gencv In 
and transferred to N.\S.\ last Jnlv I. 


’s Advanced Research Projects Agency, 


ciitieisiii of aniiminced plans that he 
voiiM serve without |ovcrnnieiit com- 
pensation in the SlO.OflO-a-vcar post 
and cimtinue to draw his company 
salarv of $56,000 annuallv (AW Nov. 
25. p. 25). Ccn. Betts has been prin- 
cipal Arniv militarv assistant to York 
since last spring. Prior to that, he was 
depute dircetor of guided missiles for 
the Defense Department. 

• .Annoiincernent of |)lans to transfer 
exploratory research |3rograms that sup- 
port space, such as ion propulsion, 
anxiliarv power, etc., from ARP.\ to 
US.\F.' 

Space Division 

Richard F. I lomcr, associate adminis- 
trator of N.\S.^, said last week that his 
agency is opposed to creation of a divi- 
sion within N.\S.\ designed to develop 
space vehiclc.s to militarv specifications, 
as the .Momic Kntr|v Conimisvion does 
in the nuclc-ar vvva|)ons field, ^'ork also 
implied that this is not neccssarv and 
that the vehicle division to be hcaderl 
bv Gen. Ostrander essentiallv will be 
accomplishing the mission that a mili- 
tarv division would. 

Criticism of NWSA'v handling of 
bortsfer devciopnunt lias been inaeas- 
ing within the services— primarilv within 
the -\ir Force, which will operate the 
boosters used to humeh militarv space 
pavloads, but also within some top 
Naw circles. It includes complaints 
that N'-\S.\ is moving too slowly on 
certain booster programs because it did 
not ask for sufficient funds and docs not 
have enough management experience 
to schedule development prnpcrlv and 
push it to completion rapidiv enough. 

Tliis kind of criticism plus dissatis- 
faction on Capitol 1 lill with the general 
progress of tlie space ptograin has led 
to a revival of the suggestion, first 
debated when tlie National Space Act 


was being drafted, that a .special divi- 
sion be set up vvitliin N'.AS.A to deal 
solciv with militarv development needs. 
\\'hilc U.S.M' has privatelv voiced con- 
siderable dissatisfaction vvitli the pace 
of N.\S,\’s booster work, it is stronglv 
opposed to this suggestion. Sonic 
Naw officials and some members of 
the Semite Space Committee favor the 

Horner's Stand 

Horner said in a luncheon talk that 
it is 'just not evident” that such a 
division is needed in NASA. He said 
use of space divides naturallv into cx- 
pliiration, which is primarilv the con- 
cern of \.\S.'\. and application of vvliiit 
is learned toward an end purpose. 
.\pplication again subdivides into mili- 
tary applieation and civil application, 
and N.\S.\ "fals a contiiining respon- 
sihilitv to support the research neccs- 
sarv” to lielp acliicvc militarv applica- 
tion. Homer said. 

N'.\S.\, liowevcr, is considering the 
possible need for a biomedical division. 
Horner said. siirvev team of bio- 
medical specialist.s appointed about two 
months ago is due to report before 
the end of the ve-.ir on whether the 
agenev should continue to relv pri- 
niarilv on the biomedical facilities of 
the military services or establish its own 
capability. 

The grciiter subdivision of N'.AS.Vs 
space flight development work into the 
general areas of veliiclc and pavload will 
be reflected in the field as well as in 
estahlivlimcnt of Ostrander’s headquar- 
ters office, Homer said. 

ABMA Team 

Ibe ABMA team, which will con- 
tinue to work .it Huntsville. Ala., after 
it liccnmcs an N’.AS.\ group, will be 
responsible primarilv for big booster 
work. It will retain some payload as- 
signiiieiits. however— two new p,ivlniid 
contracts with ABM.\ were signed 
recentlv— and this work will continue to 


Saturn Booster Review 

«'ashington-Plan to use an Air Force 
Martin l ilaii hoostcT as the second singe 
fur the Saturn 1.5-niillinn Ih. thrust 
space boiisicr is expected to be canceled 
as a result of reviews bv the Saturn 
technical committee (.AAV Dee. 7. p. 54) 
now advising National .Aeronautics and 
Space .Administration. Committee was 
to meet again laic last week, aiirl a deci- 

fourth stages for the vehicle. Selection 
of a second stage apparcntls will he 
postpnned for a number of months. 
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fill! under Space l''light Development 
Director Abe Siherstein. 

Jet Propulsion Laboratory, now in- 
volved in tilt \'ega vcliicie program 
and stonible engine work as vvcii as pay- 
load studies, will eventually be oriented 
more toward deep space payload work, 
Horner said. 

NAS.Vs Goddard Spaa- Flight Cen- 
ter near Washington will concern itself 
chicflv with e-.irtli-ccntered spaacraft 
-satellites, manned capsules, etc. This 
includes the Mercury program. 

In spite of the fact that acquisition 
of JPL and tlic ,\BM.\ group w ill tein- 
porarilv increase the ratio of in-liousc 
work at N'.ASA to 40% of the total, 
the agency’s intention is to relv heavily 
upnn industrv. Horner said, and as the 
ovt-r-all program grows the jxirccntage 
of in-house work will decrease. 

Reshuffling inside N.ASA headquar- 
ters to fit the new organizational pat- 
ten) will require the innpolsion group 
under .Abraham Hyatt to shift over to 


O.vtrander’s office. .Another oifia- that 
is almost certain to move under 
Ostrander is the NAS.A-Atlantic Missile 
Range operations office- at the Air Force 
Missile Vest Center, sina O.straiidcr’s 
group will have responsibility for 
launchings. 'I'he Space I-'liglit (>pera- 
tions office, under Edmond C. Buck- 
ley. is considered more likely to remain 
where it is since its function is more 
in tracking and data collection. 

Wallops Station in \'irginiii. from 
which Little Joe, Scout and other solid- 
propeiliint rockets are- to lie launched, 
may remain under control of Langlcv, 
\'a.. Research Center, which now is 
under the supenision of Ira fl. .Abbott, 
director for aeronautical and spaa- re- 
search . 

In addition to Ostrander. Silvcrstein 
and Abbott, the fourtli major office is 
tliiit of Busine-ss Administration Direc- 
tor Albert I-'. Siepert. Siepert last week 
named Wcslev- J. Iljornevik as l)is 
deputy. Hjomevik formerly was ad- 


ministrative assistant to N.AS.A Admin- 
istrator T. Keith Glcnnan. TTie other 
three directors also ate expected to 
name deputies in the near future. 

.ARPA. at least for the present, con- 
tinues under that name and with a 
separate budget that is expected to be 
only about SI 50 million for Fiscal 1961 
if communication and navigation satel- 
lites can be transferred from ,ARI\A to 
the services by next summer. 

Transfer of this satellite work and 
the .spare-support work will leave .ARPA 
witli four programs. 

• Vega, a program of tese-arch and de- 
velopment ill teebnique-s and devices 
for policing the nuclear test moratorium 
now being discussed by the U. S. and 
USSR. Most of this work is being done 
by a special .Air h’orce unit. It includes 
seismological studv of underground 
explosions and prcsumablv includes 
some form of monitoring explosions 
outside the atmnspberc such as those 
conducted last vear in the .Argus pro- 
gram. .Atomic I'.ncrgv Commission and 
other agencies also arc involved. US.AF 
has operated some p.irts of a nuclear 
explosion detection network since 
shortlv after World War I). 

• New materials’ research program to be 
supported at a SI 0 million to S20 mil- 
lion level and done through what York 
called “interdisciplinaiy laboratories, 
where . . . vou get phv-sicists, chemists, 
electrical ciiginccr.s. chemical engineers 
and so on all working together on prob- 
lems which cross the usual boundaries 
of science." It will "cover things across 
the board pretty well, high tcni|3erature 
Ijrobk-ms, mchils, ceramics, thermo- 
electric materials and so forth.” Y’ork 
said. 

• Defender, advanced research related 
to ballistic missile defense. 

• Solid propellant basic research. 

-ARP.A now has onlv two contracts 

that it administers dircctiv instead of 
having this done through the services. 
They are study contracts with Radio 
Coip. of .America and Arthur D. Little 
Co. on satellite and missile defense. 
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Space Technology 


Mercury Network Offered for Soviet Use 


By Craig Lewis 

Washington— National Acroiiiiutics 
.md Space Administration Adminis- 
trator Keith Glcnnan offered to let the 
Soviet Union use the Meicuiv tracking 
network in its nian-in-spacc priigrani 
last week, highlighting a slowlv emerg- 
ing trend toward limited international 
coloration in space projects. 

Glennan’s offer came at a time when 
mganizational disputes hampering the 
Committee on Space Research 
(COSPAR) apparently had been re- 
solved and when the group «as in the 
final stages of preparation for its first 
international space symposium next 
month in Nice, France. 

The offer to the Russians also paral- 
leled similar offers made to cooperate 
with other nations on space science 
projects. The U. S. is ciiirently dis- 
cussing cooperative projects with scserai 
countries, and a program with the 
United Kingdom is moving close to 
final agreement. 

Glcnnan made the tracking offer to 
the Russians as evidence of U. S. 
interest in intern.ition.il cooperation. 
He said the Soviet Union could have 
tracking support from the U. S. "when 
and if that nation undertakes a manned 
space flight program." Raw tracking 
data would be transmitted to the 
.Academy of Sciences in Mosenw. If 
special recording or read-out ctjiiipment 
should be required. Glennan said the 
U. S. "would be liappv to prosidc than 
or to use equipment furnished bv the 
Sosict scientists. " 

Equipment Differences 

Equipment differences were cited as 
a possible block to sucb a cooperative 
operation by Soviet scientist A. A. Bla- 
gonravov during a recent trip to the 
U. S-. but he said it is “serv desirable" 
to discuss such a concept. \Iercury net 
could gh'c the Russians much more 
complete tracking on a manned satellite 
than thev can get from within the 
borders of Communist-controlled coun- 
tries. There arc no indications the 
Sosict Union plans to c.stabli.sh a tnick- 
ing network outside these countries. 

Russian group led by Prof. I.. 1, Sedos 
discussed possible cooperation with the 
•J. S. last month during meetings with 
Glennan and svith a N.AS.A group 
headed by Deputs' Administrator flugti 
Dtyden. Since the possibilities of co- 
operation are gcncralls limited bv what 
the Russians ,ite willing to do, they 
svere asked just svhat kind of coopera- 
tion thev favored. 

Soviet viesv was that cooperation 
would be useful but that any program 
should be carried out on a step-bi’-stcp 


basis and that the first step should be 
n conference on space problems as sug- 

f ested by the Sosict delegate to the 
•nited Nations. Drydcn told the 
Russians N.ASA would be willing to 
participate if invited to such a confer- 
ence. UN already has an ad hoc com- 
mittee on the peaceful uses of outer 
space which has recommended certain 
activities that could be undertaken 
uitliin the framework of the world 
organization. 

The concept of international coopera- 
tion was well established during the 
International Geophysical Year effort 
and. when IGY was over, GOSPAR 
was founded under tlic International 
Council of Scientific Unions to take 
over and continue tlie cooperative ef- 
fort in the sp.ice field. When the first 
COSP.AR meeting «as held a vear ago, 
the Russians discovered thev had only 
one scat among the 16 representatives 
on the committee and demanded 
greater representation as the price of 
their participation. 

This politically-oriented approach to 
organization of a scientific group dis- 
turbed the scientists, but they set to 
work drawing up a compromise ar- 
rangement. List month, Sedov said be 
did not know whether the Soviet Union 
would be represented at the Nice meet- 
ing, that be had "apprehensions" that 
COSP.AR W1I5 bogged in discussion of 
organizational and constitutional ques- 
tions and that he was afraid the organi- 
zation would get "drowned.” 

At the lime Sedov was making these 
obsenations here, a meeting had just 
been concluded in the Netherlands at 
which a tentative agreement was 
reached- This new charter opens the 
committee to any ICSU nation actively 
engaged in space research, hut it also 
establishes a Bureau of the Execiitise 
Council in which s’otiiig power is con- 
centrated. The executive council is 
composed of representatives selected 
from all nations on the committee, 
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plus representatives of scientific unions 
interested iti space research, and these 
latter delegates are to be chosen on the 
basis of broad national representation. 

This new approach should proviile 
Soviet bloc nations with greater repre- 
sentation. Also, all substantive deci- 
sion* must he ratified by two thirds of 
the seven-member bureau, Tlicse seven 
member.* arc to be selected for three- 
year terms in a ratio that will give both 
the East and tlie West .1 veto on deci- 
sions. 'Hiis plan has been approved by 
ICSU and, since the Soviet Union is 
a member of that group, apparently the 
Russians have .icccplcd the plan and 
will go to the Nice meeting. 
Avoiding Duplication 

Glcnnan told the Institute of World 
-Affairs in Pasadena, Calif., last week 
that it is desirable to coordinate na- 
tional space programs tn avoid duplica- 
tion and to provide the greater increase 
in knowledge that comes from coordi- 
nated effort. He commended the IGY 
space group and said "we look forward 
to the carlv establishment on a more 
psermanent basis of the Committee on 
Space Research to continue coordina- 
tion of basic scientific research in the 
space field.” 

Glennan mentioned satellite tracking 
and data acquisition, sounding rocket 
research, observation of the innnsphere 
through satellite radio signals and lab- 
oraton ami theoretical research in sup- 
port of space activity as examples of 
programs where cooperation would be 
most productive. "The ultimate step 
in international cooperation is joint 
participation in a single program with 
|3artidpation of scientists of two or 
more countries in the design of expscri- 
ments and in the prepsiration of pay- 
toads for rockets, satellites and space 
probes.” he said. 

U. S. is currently discussing such co- 
nperation with eight nations from the 
European and Pacific areas. 'ITicse coun- 
tries have made proposals, some of them 
in detailed form, which could form the 
basis of bilateral agreements for specific 
space science projects. This bilateral 
approach drew fire recently from Sen, 
Henrv M. Jackson (D.-Wash.) who 
termed llic appraicli inadequate and 
urged a joint North Atlantic Trcah 
Organization effort patterned aftu 
.AG.ARD in tlie aeronautical field. 

Bilateral aga'cment closest to realiza- 
tion is with the United Kingdom. In- 
formal agreement was reached earlier 
tins vear for tlie British to design and 
build three 1 50-lb. satellites to be put 
into 500-mi. orbits with NASA’s Scout 
booster bv mid-1961. This apecina 
is expected tn be made formal wluu 
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British scientific group visits the U. S. 
in the ne-.ir fiitnrc. .Another proposal 
iiiider diseitssioii imolvc.s a Canadian 
|)lan to orbit a "topside sounder” satel- 
lite wliicli "oiild bounec radio signals 
off the ionosphere from above for com- 
parison with ground signals reflected 
fro)ii the biittruii of the ionnsplicrc. 

Iliese satellites would be lauuebed by 
U. S. boostors-probablv the soiid-pro- 
|)ellant Scout wliicIi is estimated to cost 
about S600.000 each. Even with this 
inexpensive vcbicle, a satellite project 
inav cost as much as SIO million when 
the cxpcn.sivc data gathering and analy- 
sis is included. .Along with complete 
satellites, other nations arc proposing 
individual experiments which would 
ride along with planned U. S. .Siifcllilcs. 

Basic .idvant.ige to other nations in 
this auipcrutivc approach is that the 
U. S. can provide the boosters they 
don't liave. .Arnold AA’. Friitkin, N.AS.A 
director of international programs, 
points out that the U. S. benefits in 
turn bv getting data from satellites 
N.AS.A would w-.mt to put up itself if 
rrflier nations weren't doing the job im- 
det the coo|Xratisc programs. -All |)roj- 
ccts are mutually agreed upon before 
thev arc launched. No funds arc ex- 
changed; the U. S. pays for the launch- 
ing vcliide and the cooperating coun- 
trv jxivs for the satellite. Scientists 
from these nations also arc invited to 
work on their projects in U. S. labora- 
tories if thev wish- 

Pattem for another phase of coopera- 
tion was set this month when N.AS.A 
released a detailed report 011 the Project 
Echo inflatable splicrc which will be 


laiinehed next spring as a passive com- 
nnmie.itions satellite (see p. 65), 

.A third fnrm of coopcratioii involves 
the worldwide tracking and tclemctrv' 
fiicilities involved in such )jrnjects as the 
Mercury network. N.AS.A pavs orgin- 
izaitions such as the Universitv- of Man- 
chester, which rims the Jodtcll Bank 
faeilitv in England, and other groit|js 
for tracking and for telemetry data 
gathered. .A number of tracking stations 
have been established bv the U. S. in 
other countries which ate run by per- 
sonnel from those countric.s. 

Blue Wafer Missile 
Backed As NATO Arm 

Bonn— Defense ministers of Great 
Britain and AA'cst Germany will recom- 
mend adoption of Britain’s Blue AA’ater 
tactical ballistic missile as standard 
North Atlantic Treaty Orgam/ation 
equipment. 

Bine AA'ater is under develn|3inenf by 
Englisli Electric Co., l.td.. as a replace- 
ment to the U. S. Corporal mobile 
tactical sliort range missile used bv tlie 
British arun. Blue AA'ater's range is 
80-100 mi. and the missile probablv will 
utilize solid propellant fuel. 

Harold AA'atllinsnn and h'tan/ Josef 
Strauss announced tlie joint decision 
following two days of meetings in Bonn. 
Tlicy added tiuit if NA TO agreed, flic 
two countries vvmild jiiintiv develop the 
100-mi. range missile, 'llic weapon will 
be CJipablc of carrving a nude-.ir or con- 
veiitiomil warlicad, is intended to have 
a liigb degree of accuracy, and would 


aetiuillv be rcadv in about 196-1. 

Bonn observers point out that such 
a wca|3on would dovetail with proposals 
bv the AA'estern European Union 
(AA'F.U) for an independent nuclear 
strike force. Britain and Gcnnany 
along w ith France. Italv. Belgium. Hol- 
land and Luxembourg arc members. 

Iltmever. the British arc the oiilv 
ones who currentiv possess a nuclear 
capability, and have officially expressed 
tclnclancc to share it with non-nuclear 

Strauss and AA'atkinson also agreed 
on cooperation in aircraft engine devel- 
opment. Of prime importance in this 
respect are working arrangements be- 
tween Rolls-Rovce ,ind M.iscbiricnfabrik 
Augsburg-Niirnbcrg and between Bris- 
tol Siddelcv Engines. Ltd., and Kloeck- 
ner-Hiimholdt Deiitz.AG. Cooperation 
in anti-aircraft defense against low-flying 
aircraft was also cited. 


Rockefdyiie Flow Piimji 

Ls .Aiigelcs— .Axial flow |nim|i for 
liquid hydrogen is being (i|ienitcd bv 
Riieketdvmc Dirision of North Aiiierimn 

tics and Space Adiiiinistration rocket 
research program. 

Under a coinpaiiy-s|>ons(iied research 
prugiaiii. Rucketdvne also has operated 
hydrogen-oxygen rocket engine com- 
ponents consisting of 11 thrust chamber 
niid a coiiiplctc liquid hvdrogen feed 
svstem. including a I.OX-hvcIcogcn gas 
generator and turbine and controls. 
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Little Joe Launch Tests Mercury CapsuleEscape 



\VasIiington— Third Litllc Joe shot 
by National Aeronautics and Space Ad- 
ministration tested escape rocket blast 
cffcet.v on the Mcrcurv capsule fuselage 
and carried a monkey safely tjmnigli the 
escape and recovery cycle. 

Primary aim of the Little Joe launch 
from \\'allops Station. \'a„ was a high 
altitude tost of the escape rocket system 
and measurement of the pressure and 
teinpeniture effects on tlie Mercury 
capsule fuselage, lire flight also car- 
ried a inonkcv through flic escape cycle 
under the maximum acceleration c.x- 
pected during an emergency escape on 
an actual Mercury launch uitli a man 
aboard. 

Boilerplate Capsule 

This test with a boilerplate capsule 
was the third in a scries of Little foe 
launches of cx|5crimcutal capsule hard- 
ware. The series is scheduled to in- 
clude a qualification test of the McDon- 
nell Aircraft Corp. capsule now in 
production. Scries thus far has included 
tests of the booster ssstcni and of the 
escape system under masimum dy- 

'Iliird launch was tlic first in wlricli 
the Little Joe booster, built bv North 
American Aviation. Inc., used all four 
Tliiokol Castor and four 'ITiiokol Rc- 



MONKEV was removed from biopack by crew of USS Boric nearly seven hours after 
laiuich and shoued no ill effects from the forces and weightlessness encountered. 
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emit solid propellant engines- Castor 
deselops about Ss.OOO lb. thrust and 
Recruit about 55,000 lb. In this 
launcli, two Castors and four Recruits 
fired together, presiding 250,000 lb. 
thrust at liftoff. Recruits burn 1.5 scc. 
aiid Castors burn about 25 sec. Second 
two Castors were ignited after 20 sec. 
of flight. 

Capsule had a pressure sessel about 
three feet deep iniincdiately behind 
its blunt face, and this compartment 
carried instrumentation, a biopaclc con- 
taining the monkev and sescral other 
biological experiments. Remainder of 
the capsule ss-as a shell siuuilatiiig the 
conical fuselage and the cslindcr at it.s 
top. The interior of the fuselage was 
instrumented at sescral points to meas- 
ure temperature and pressure effects of 
the escape rocket exhaust stream. 

The boilerplate capsule returned to 
earth at a reliitiseh’ lose speed, making 
a heat sliicld unnccessars’. It liad a 
non-ablatise blunt face made of glass 
fiber and lletron 72 resin binder. 

During the flight, the Grand Central 
escape rocket ssas fired sshen the booster 
and capsule reached 100.000 ft. Ihc 
rocket is six feet long and 18 in. in 
diameter and dcselops about 55,000 
lb. thrust, r'scdpe rocket burned 0.6 
see. and carried the capsule asvay from 
the boaster at the rate of 220 fps. Peak 
acceleration of about lOg and peak 
velocitv of about 5,100 fps. were 
reached at escape rocket burnout- The 
escape rocket tosser ss-as jettisoned at 

150.000 ft. 

Capsule coasted to an altitude of 
about 55 mi., considcrablv short of the 
75 mi. peak expected. Since the sched- 
uled altitude ssas not reached, the 
monkey did not experience the full four 
minutes of svoigiiticssncss expected. 
,\fter it readied 55 mi., the capsule 
completed its 1 5 min. trip svith a land- 
ing in the Atlantic Ocean about 200 mi. 
from the launch point. 

During the final segment of the cap- 
sule’s flight. N.ASA departed from re- 
entrv procedure scheduled for the Mer- 
cury capsule and allossed the boilerplate 
model to fall to 20,000 ft. before the 
drogue parachute svas deployed. N'ormal 
practice is to dcplos- the drogue chute 
at 70,000 ft. to provide stability, but 
NASA allossed the capsule to drop to 

20.000 ft. to test the aerodynamic sta- 
bilih’ of the capsule shape in the atmos- 
phere at subsonic speeds. Main chute 
was deployed at 10.000 ft. 

Capsule was equipped with the Sofar 
bomb, dvc marker and radio beacons 
from the Mcrcurs- rccoscry system, and 
first contact was made when a patrolling 
Nas-s- Lockheed P2V sighted the green 
dsc marker 59 min. after launch. Dc- 
strover USS Boric ssas 1 5 mi. assay, and 
reached the inherently buoyant capsule 
and had it on board within hso hours 
of launch, despite wascs 8-10 ft. high. 
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Ilcasy seas kept the rccosers' force 
from making a planned transfer of the 
biopack containing the monkev to the 
Landing Ship Dock Ft. Mandan. This 
slii|) carried the only doctor in the rc- 
coscrv force, and he svas to monitor 
the monkes’ with the same tspc of 
plug-in equipment used during count- 
dossm. Then he ss-.is to bas e carried out 
the delicate job of remosing the 
nionkcs’ from the biopack. 

•After prolonged attempts to trans- 
fer the biopack. the plan was abandoned, 
and destroyer persannel remnsed the 
monkev under radio instruction from 
the Ft, Maiidan. The monkey was 
alis’c and apparently suffered no ill ef- 
fects from the trip. 

DaFa on booster and tower separa- 
tion were telemetered, but the bulk 
of the test data, including all the bio- 
logical information, ssas transmitted 
to recorders in the capsule. Therefore, 
the condition of the monkev could not 
be determined until the biopack «as 
opened ncarlv scsen hours after laimch. 
TTic monkey was in the capsule 1 5 hr. 
and 45 min. during the countdossn plus 


F4H Altitude Record 

Edsvards AFB, Calif.-Nesv sscirld alti- 
tude record of 98,560 ft. has hctii set 
bs a U.S. Naw McDanncIl F-4II I’liaii- 
tom II. Piloted bv Cmdt. L. E. Flint. 
USN. the F-IH, posseted bs- Genera! 
Electric J79 engines, bettered the Sosict 
record of 9-1.658 ft. set last fitly (AW 
Aug- 5. p. 32). 

Still to be confirmed officially by the 
Fedetnbon Actanantiqiie Internationale, 
the F-4II exceeded the mark set bv the 
USSR bv 3.902 ft., or a little more than 
1.000 ft! in excess of the icquiicd 396. 

Record flight, made Dec. 6. svas per- 
formed ssith the aircraft carrying its 
standard armament of Spenoss- III mis- 
siles. Maximnm speed attained bv Flint 
in his flight vsas 1.550 mpli.. or' Mach 
2.34, Tempcnituic at the acceleration 
altitude of 47,500 ft- svas -67C. 

Flint began his piill-np from 47,500 
ft. ss'hen the airspeed had sbibili/ed 
at its maximum. Fuel on board svas 
3.300 lb, at end of the maximum speed. 
Posver ss-as kept at maximum until 
such bine as the scheduling of the fuel 
controls could not prevent overspeeding 
the cn|incs. and then both engines «erc 
stopcocked. Tlic aircraft then expended 
energy for altitude until the maxinnnn 
of 98,560 ft. vsas reached. 

Cockpit prcssiiriabon, vvliicli nor- 
mally depends on bleed air from the 
engine compressors, ss-as supplemented by 
nitrogen under 2,500 psi. Nitrogen pres- 
sure within the cockpit svas maintained 
at about 45,000 ft, equivalent albbide 
as an added safetv feahstc. althongU 


nc-jrls sesen hours after the Iilundi, 

Monkey ss-as flossn to tlie .Air Force 
School of .As-iation Medicine at Brooks 
AF'B. Tex,, for examination and study, 
DaF.i from the recorders is being ex- 
amined to determine detailed results of 
both the capsule and biological tests. 

.Animal used in the Little Joe test 
is a Tcxa.s-born male rhesus monkey 
named Sam from the initials of the 
School of .Aviation Medicine, lie ssas 
50 months old and sveighed sesen 
pounds at the time of the test. Monkey 
had be-en trained at the US.AF school 
to perform a leser operation, and the 
number and frequency of responses to 
a light ss-ill provide a measurement 
ot performance abilits- under the launch 
and escape inancuser conditions en- 
countered. 

Along svith the psychomotor test, 
scientists took three pbs-siologica! meas- 
urements on the monkes- during the 
flight. An ociilonnotor measured dis- 
orientation and dizziness through elec- 
trical impulses from the eye muscles. 
Heart aetivitv was measured bv an 
elcctrocardiograni-s-ectorcardiogram, and 
respirators- movement s\-as record^ by 
a bclio potentiometer. 

Biopack containing the monkey svas 
one of a number of biological space con- 
tainers dcs-clopcd by the School of 
As iation Medicine (AAV Feb. 16. p. 54). 
Ilic 100 lb. container is three feet long, 
16 in. in diameter, and it has a plastic 
shell and annealed aliiniinuni alloy 
structure. .Shell can ss-ithstand a |)osi- 
tisc pressure of 25 lb. and negative 
pressure greater than that aeated bv a 

Oxsgen was supplied to the monkey 
from a F.mk tliroiign a tss o-stage reducer 
regulator. Temperature in the biopack 
svas regulated os- filtering bods- lic-at 
into a heat sink. .A small fan circulated 
air. and absorbents were used to re- 
move excess moisture and carbon diox- 
ide. Tlie biopack had enough oxygen to 
last 40 hr., and the capsule had a snorkle 
svstem which could have provided air 
for breathing if the oxs-gen ran out. 

Monkes- rode in a plastic conch lined 
svith a shock absorbent pla.stic foam and 
tailored to the animal’s shape. It \s-.is 
cns-crcd in front ssitli a restraining har- 
ness. The couch held the monkes- so 
that it faced skyss-ard during launch and 
descent and absorbed g forces tr.ms- 
s-crselv, as ss-ill the Mercury |3ilot. 

Biopack had three additional biologi- 
cal experiments attached to its outer 
sva1l. One consisted of emulsion track 
plates of harlev. rat nerse cells and neu- 
rnspor.i to measure primars- radiation 
effects. Bacteria cultures were included 
to studs- Icthalits' and mutation rate, 
and cell tissue cultures ss-ill be studied 
for changes in appearance and rcproduc- 
tisc e.ipacitv. The third experiment in- 
solsed flour beetle lars-ac for .study of 
changes in appc.irance. mutation rate. 

AVIATION WEiK, Oecember 14, 1959 


Space Technology 


Congress Plans Space Program Probes 


By Ford Eastman 

Washington— With an eye on next 
vear’s election campaign. Congress plans 
to probe ail aspects of the national 
space program during the coming ses- 
sion to expose the roots of its prob- 
lems and to determine if any effort is 
being made to gisc- it new life. 

Major thrust ot the attack will be 
directed at the National Aeronautics 
and Space Administration and the Na- 
tional Space Council, which is headed 
bv the President and largely composed 
of cabinet officers and administrators 
of govemnient agencies. But it will 
also include a searching rexiew of the 
militan- space program and its relation- 
ship to the civilian program. 

.Atmosphere for tlie investigations 
was set bv the spectacular Russian 
achievements in space exploration 
which were followed in several in- 
stances bv spectacular U. S. failures, 
and bv the apparently widening gap 
bctvv-ccn Soviet and U- S. space acliicvc- 
nicnts- This gap will be examined in 
the context of an election vear. 

Anv new Soviet space achievement 
in the next few numths could easilv- 
make the U. S. si>act- program one of 
the major cani]>aign issues. Absence 
of further Russian success, however, 
might tend to downgrade its importance 
somewhat as iniblic interest wanes, 
unless Congress revives this interest 
through its investigations. 

First invc-stig.ition of the space pro- 
gram lias bcx'ii scheduled for Jan. 6. 
the dav Congress reconvenes, by Rep. 
Overton Brooks (D.-La.) chaimian ot 
the House Committee on Science and 
Astronautics. Hearings will ran for a 
full month, and a complete investiga- 
tion of all aspects of both the civilian 
and militan- space programs is planned- 

The Senate Committee- on .Aero- 
nautical and Space Science.s. hcvidcd by- 
Sen. Lviidon B. Johnson (D.-Tcx.) has 
not sclicdiiled hearings or aiinminced 
n course of action, but it is expected 
also to hold hearings early and dig 
deep into the eontrovcrsial as|)ccts of 
the program. 

'Ilicsc probes w-ill be followed by 
licarings on aiitluirization for appropri- 
ations in botli Houses and by the appro- 
|jriation heatings tlicnisclvcs, all of 
which will be sweeping reviews of 
policies, funding of projects and admin- 
istration of programs. 

In addition, llicrc arc strong indica- 
tions that tlicre will be fiill-scilc probes 
into select areas of the space program 
bv- v-atioii.s subcommittees. 

One investigation of tliis type is un- 
der consideration by the House Military- 
Operations Subcommittee headed by 


Rep. Chet Holifield (D.-Calif.). Holi- 
field alreadv has hinted his sub- 
committee might look into the transfer 
of the .Armv Ballistic .Missile Agenev to 
NASA, and it mav go further than that 
and inve.stigatc the over-all military- role 
in space and its relationship to the civil- 
ian space agenev. The emphasis would 
be not so much on technical aspects 
as on the level of effort and funding 
needed to fully develop defense poten- 
tial in space. 

In the ov-cr-all probes, here are some 
of the key questions to which both 
the House and Senate space coniinit- 
tees will be seeking answers: 

• Does the United States have a na- 
tional space program that is designed 
to eventually- give it leadership in space 

• How- much importance and urgency 
docs the Administration attach to a 
national space program? 

• Are sufficient funds being a-qiiestcd 
by N.AS.A to carry- a broad and v igorous 
program forward in orderly fasliion. 
or are delays and cancellations cncmint- 
cred due to budget limitations? 

• Arc vital niilitarv projects being trans- 
ferred to N.-3S.A for development be- 
cause of defense budget restrictions? 

• Should military and civilian space ef- 
forts be merged in a single agenev- sim- 
ilar to the Atomic Knergy- Commission 
with a military applications division? 

• Hem- long w-ould it take and how 
much monev- w-ould it require to catch 
up to and surpass Russia in space cx- 
)>loration? 

• Is there a lack of firm direction and 
coordination in the space program, es- 
pecially at the top policy-making level? 

• Why hasn’t the Administration ap- 
pointed a full-time staff for the National 
Space Council as provided for in the Na- 
tional Aeronautics and Space .Act of 
1958, and what effect docs this omission 
have on the United States' failure to 
close the gap w ith Russia? 

• Is progress in the space effort retarded 
bv- too inanv- policv- or adv isorv- commit- 
tees. unw-iekly organizations or other 
red tape? 

• Is money a]>])ropriatcd for civilian and 
militan- space efforts being wasted 
through unnecessary du|)lieati<m of ef- 
fort, rivalry or poor administration? 

Of all the questions which will be 
raised bv Congrew during the coming 
session, the amount of money which 
will be requested for the space program 
for F'iscal 1961 will probably- be the 
biggest issue. Various members of Con- 
gress hav e accused N.AS.A of underesti- 
mating its budget requests for tlie cur- 
rent vear and point to the approximately 
S45 million reprogramed from lower 
priority projects to top ptiotity projects. 


On tlie other band N.AS.A’s Fiscal 
1960 budget, which N.ASA said was 
tight but would provide all the money 
tliat could be used wiscli- in pursuing 
a vigorous program, was cut S50 million 
bv congressional action. Similar action 
during the next session by- a Dcuio- 
cratic-controllcd Conga'ss would greatly 
reduce Democratic chances of making 
monei' an i.ssiie. .Also, if the .Aduiiiiistra- 
tioii decides to ask for a budget of 
around a billion dollars plus a sizable 
SH|)plenic-ntal request (AW' Dee. 7, p. 
52). additional steam will have been 
taken from the issue. 

Wliile the hearings arc likely to pro- 
duce considerable fuel for political de- 
bates, there is not much chance that 
anv major changes will be made in the 
Space .Act during the coming session. 
Congress will be hard-pressed for time, 
since it faces many other problems and 
hopes to adjourn before the national 
partv conicntions in July-- 

Nalional Space Effort 
Opposed in Britain 

Britain should reject as "grossest 
follv’’ anv attempt to establish a na- 
tional .space program, according to 
recommendations made bv the Gov- 
cniineiit Advisory Council on Scientific 
Policy, Tlie- committee .said Britain 
cannot afford more than a half-million 
dollar expenditure in this field annuallv. 

British critics point nut that this is 
less than half the government subsidy 
awarded the Covent Garden Opera 
Com|janv and doesn’t eicn match the 
S138-inillion subsidv doled out to 
farmers for chicken food or the S2J- 
million paid bv the taxpayer to adver- 
tise the gni-emment's egg-selling cam- 

e committee, which is charged 
with the rcspnnsibilitv of adiising 
Britain's new- science minister. Lord 
llail.sham. on all matters concerned 
with scientific research and develop- 
ment, has 15 scientific members but 
excludes space and rocket experts. 

Tlii.s latest Britisli appraisal of space 
research is not far out of line with the 
pov-ertv of British research expenditure 
gencrallv- The government avv-ards only 
S27 million annually to industrial re- 
search, SIO million to medical research 
and SlOO million to universities. A’et 
the nation spends 51.000 million on 
advertising. 51,570 million of its na- 
tionalized health program, 56,000 mil- 
lion on alcoholic drinks and cigarettes. 

In its rc|xirt the advisory committee 
called for the cstablislimcnf of an in- 
international effort to w-hich Britain 
and other countries could contribute. 
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Army Plans to Set New Policies 
For Developing, Buying Aircraft 


By [. S. Butz. Jr. 

Washington— U. S. Army aviation 
research, dciclopment and procurement 
policy for the next five years at least 
is sclicduled to be firinlv set bv Mar. 
H in one of these directions: 

• Deselopnienl of a complcteh' new 
group of aircraft after a design competi- 
tion or source selection action. 

• Steady improseinent of aircraft now 
in service or under deselopment. 

• Increased research effort to quickly 
bring promising ideas to a usable state. 

• Flight competitions of finished air- 
craft to decide wliich to produce. 

One of these policies will be followed 
for the deselnpmcnt and procurement 
of future equipment for each of the 
.Army's three major aircraft mi.ssions- 
closc obsersatiou of the battle area, 
surveillance of the cnemv’s rear and 
forward area air transportation of 

Industry Conference 

.Army is calling upon industry to give 
a inaior assist in determining iust what 
the policy will be for each type of air- 
craft. Industrv was a.sked in a recent 
requirements conference at Ft. Monroe. 
A'a., to submit a .summary of the kinds 
of aircraft that could be built during 
the next five veats to fulfill the three 
basic missions most efficiently and eco- 
nomically. This was a basic tlcparturc 
from the prior .Army method of asking 
for aircraft with specific pcrfiirmancc in 
pasluad. speed, range, ctc- 

Over 1 10 aviation and avionic firms 
sent more than 400 representatives to 
the conference, ssherc they were asked 
to inform the Arms- bv Dee. 1 5 if their 
companies would submit studies recom- 
mending the best course for .Army avia- 
tion during the next five-year period. If 
the companv plans to participate, its 
studies must be submitted bv Feb. !. 
Primary reason for the request is an 
Army desire to obtain a cross-scction 
of indirstry thinking on state-of-the-art 
studies made in the past scar nr so with- 
out going into a protracted period of 
further studies. 

In turn, the .Anny hopes to move 
rapidly and plans to reach a policy de- 
cision by Mar. 1 5. This policy decision 
inr olvcs Fiscal 1961 funds, and the plan 
that is formulated will be put into effect 
Julv 1. A fund of from SG million to 
S14 million will be kept open in the 
Fiscal 1961 Army budget to inipleincnt 
the first year of this new program. 

In making the decision to keep funds 
available for unspecified ex|3enditurcs 
until the middle of March, the Anns 
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conferred with the cognizant adminis- 
tration and budget authorities abnse it 
in the Department of Defense. The 
philosophy of the program was ex- 
plained to Defense Department offi- 
cials, along with the estimated funding 
that will be required in the future. This 
estimate runs from SiOO million to 
SI 50 million in research and develop- 
ment and test and esaluation nioncv 
each vc.ir bcgiiming in Fiscal 1962. 

In the past, .Armv research and dc- 
selopment fuixls for new aircraft base 
been much smaller than this, but, under 
the old .Arms’ bookkeeping system, all 
deselopmcnt work past the mockup 
stage svas financed friim procurement 
funds. The new system specifies that 
research and esaluation funds will be 
used through acceptance tests. 

The funding lesel for aircraft devel- 
opment has rim from SIOO million to 
$1 50 million during the past four vears, 
and the new accounting method will 
not alter this appreciably in the future. 
Tlic actual level will depend primarily 

Simce Technology 


Washington— F'irst U.S. attempt to 
place a satellite into an orbit that will 
carrs' it back and forth between the 
orbital paths of earth and Venus is 
.scheduled to be made this week. 

The 90-lb. paddlcwbecl satellite 
(.AAV' Dec. 7, p. 55) is expected to test 
radio transmission from its pavload to 
earth over distances of 50 million mi. 
or greater and to help determine the 
size of the astronomical unit, the basic 
unit of measure for astronomical dis- 
tances. 

The probe is designated Thor-Able 
IV and originally was planned as a 
probe that would be fired last June in 
an attempt to pass very ne.ir the planet 
Venus. It wa.s to have been fired within 
a few das’s of tlie .Atlas-Able IV, whose 
original mission also was to go to the 
vicinity of Venus. 

The Thor-Able IV jrayload is a 
loughly-spherical ahimimmi body with 
a diameter trf 26 in. Two iiltr.i high fre- 
quency antennas protrude from the top 
and bottom. It carries instrumentation 
for measuring solar and cosmic radia- 
tion and its interaction with magnetic 
fields, a digital telemetry unit, tele- 
metering transmitter operating on 
578.21 me. at varying power levels, 


upon tlic basic policy decision on Mar. 
1 5 as to whether the Army will build 
a new- family of aircraft. 

The general requirements for ob- 
servation, .snrvciHanre and transport 
aircraft that the Army presented to in- 
dustry stressed several points. Easy 
maintenance is probablv the primary 
one. TTie .Army wants all maintenance 
operations, except major overhaul, per- 
fonned within a scry short time period 
and capable of being conducted out-of- 
doors in all types of weather. Fuel 
ccononiv is another point. Both of these 
requirements arc considered necessary 
if the Armv is to he able to disperse 
properly when it is facing modern nigh- 
vicld weapons on the battlefield. 

Di.S|)crsal in itself is believed inade- 
quate if small troop units cannot take 
reliable, economicaf aircraft with them 
so that they can concentrate rapidly, go 
into action briefly and then disperse 
again. These overriding requirements 
for aircraft use were presented to indus- 
try against a background of an enemy 
air defense which is greatly improved 
over AV'orld AV'.ir II and Korea. Such 
defenses, when combined with dispersal 
tactics, prcsumablv will make high flight 
speeds and short landing and takeoff 
capabilities an absolute necessity. 


dopplet system transponder, a dop|)lct 
receiver and command system and 
power converter. 

Since it is a National Aeronautics and 
Space .Administration experiment be- 
ing conducted by the Air Force Ballistic 
Missile Division ,liid Sp.ice Tcchnnlogv 
Laboratories. Inc,, its design and in- 
strumentation arc quite similar to the 
BMD-STI. pavloads used in the first 
Pioneer lunar probes, the Explorer VI 
satellite f.AAV' Aug. 17. p. 50), and the 
unsuccessful .Atlas-.Ahlc IV probe 
(AAV' Dee. 7. p. 51). which had its 
nrission diverted to that of a lunar 
orbitcr hceausc it was not ready for 
launching at the time when Venus and 
earth were in a favorable position 
roughly opposite one another. 

The telcmcrtv transmitter will oper- 
ate at a low power level of less than 10 
watts during the first few davs of flight, 
vvliilc it still is close enough to earth 
for tliat power level to make its signals 
detectable .at several tracking stations. 

The probe is expected to move into 
an orbit around the sun. with its 
aphelion approximately 95 million mi. 
from the sun and in the p,ith of the 
earth’s orbit, and its perihelion about 
61 million mi. from the sun in the 
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Thor-Able IV Will Test Telemetry 
From 50 Million Mi. in Space 


vicinity of Venus' orbital path. Period 
is expected to be somewhat sliglitlv 
over 290 cUys. 

The maximum possible distance be- 
tween the earth and the probe could 
be as high as 186 million mi. if they 
are on opposite sides of the earth’s 
orbital patli at the same time. 

Because of tlie great distances in- 
volved late in tlic liglit, transmission 
will he intermittent— probably in bursts 
of about 5 min. each. As tlic probe 
moves farther from cartli, power level 
will be 1 50 watts, and onlv tlie Univer- 
sitv of Mancliester’.s 250-ft, radio tele- 
scope at Jodrell Bank in England vvill 
l)c able to receive the signals. 

In addition to determining whether 
scientific inforniation can he trans- 
mitted successfullv over interplanetary 
distances with present equipment, the 
|5tobc could help considerably in refin- 

News 


Lockheed Aircraft Corp. vvill form 
a new suhsidiarv. the Lockheed Elec- 
tronics Co,, in a move ninied toward 
increasing its share of the government 
and industrial electronics market. New 
company, which will include recently 
acquired Stavicl Engineering and the 
ncvvlv formed Lockheed Electronics and 
Avionics Division (LEAD), vvill be 
headed by David F. Sanders, former 
Stavid president- M. Carl Haddon, 
Lockheed vice president and general 
manager of LE-AD, will hold a similar 
position in the new companv, heading 
its Newport Division, the nav name 
for LEAD. Frank J. Reynolds. Stavid 
executive vice president, becomes a vice 
president of new company and general 
manager of the Stavid Division. 

Boeing Airplane Co. is fiving the 
I5-52G bomber at a inaximiim gross 
weight of 488,000 lb.. 40,000 lb. above 
the prescribed .Air F'orcc limit for the 
aircraft, as part of the plane’s structural 
flight test program. Boeing says that, 
if USAF decides to boost the maximum 
gross vvciglit for operational B-52Gs, 
the additional 40,000 lb. could be used 
for fuel to increase the bomber’s range 
or for additional weapon stores. 

Faircy Aviation Co. has rejected §ov- 
emment tenns to develop the Fairev 
Rotodync VTOL (AW July 27, p. 55), 
Aviation Minister Duncan Sandys has 
fold the House of Commons. T’erms 
included the government’s intention 
to reimburse subsequent development 
costs if a specific minimum order did 
not materialize. 

Flavvker Siddeley P.1127 VTOL close 
support jet fighter' (AW Dec. 29, 1958, 


ing the measure of all astronomical dis- 

By obtaining range and velocity from 
a number of points in the probe’s flight, 
scientists may be able to compute more 
accuratelv the mean distance from earth 

Heat balance within the payload vvill 
be maintained by a paint pattern. Tem- 
perature rise as the probe nc-ars the 
vicinity of Venus will be quite high. 
The paint pattern can be altered by 
use of decals it launcli is delayed past 
the first day. 

Four solar paddles covered with a 
total of 4,800 cells will collect solar 
energy to be converted and stored to 
power tlic transmitter. Power output of 
the four paddles will range from ap- 
proximately 15 to 25 vvatts. depending 
upon the probe’s orientation to the 


Digest 


p. 27) will make its first flight within 
the next six months. Povverplant vvill 
be a Bristol Siddclev BE. 55 turbojet 
engine of 14.000 lb. thrust (AW June 
22, p. 78). Sources indicate the plane 
has a delta configuration with tran- 
sonic spe-ed capability, 

Aerojet-General Corp. has developed 
a liquid rocket engine, the XLR-115- 
AJ-1, with variable thrust range of from 
59.000 to 150,000 lb. Engine, devel- 
oped under Air F'orce contract, is light- 
weight and operates with storable pro- 
pellants and lias a film-cooled tlmist 
cliamber. Proposed use of the engine 
is to propel rocket sleds for testing of 
missile components under simulated 
flight conditions. 

USAF-Convait Atlas successfully 
fired over Atlantic Missile Range last 
week was the 12th successful missile 
sliot in a row. Of 59 Atlases fired thus 
far, 24 have satisfied all test objectives 
and the remaining 15 have satisfied 
over half of the major objectives. T'hc 
39 have included the orbiting Atlas in 
Project Score; a booster for the Mercury 
capsule and the booster for the Atlas- 
Alile lunar orbitcr. 

First design details of the Bristol 
T.188 Mach 2.5 stainless steel research 
aircraft (,AW Oct, 27, 1958. p. 54) 
show use of engine nacelles nearly 50 ft. 
long, widely spaced on wings to pro- 
vide drag-reducing shock wave integra- 
tions between tlie fuselage and nacelles. 
Powerplants arc modified Gyron. Jr., 
turbojet engines in 10,000-lb. flirnst 
class (AAA' Sept. 14. p. 68), Fuselage is 
71 ft. long. AA'ing is in mid-fnselage 
and has 56 ft. 1 in. span, with 4% 


thickness eliord ratio. Mid-section 
sweep is 38 deg., increasing to 64 deg. 
over the all-moving tip sections farm- 
ing the ailerons. 

Midair collision of two Bcx’cli planes 
at the Palm Springs. Calif., showing 
of the i960 Bcochcraft line caused 
loss of five lives. Planes, a TravelAir 
and Bonanza, were on demonstration 
flights for customers of Noniian Larson 
Co.. Van Nuys distributor. 

Frcoii-14, or tctrafluornmctlianc. a 
refrigerating compound that boils at 
— 19SF, now is being used as the pro- 
pellant for the small control rockets in 
the final stage of the Discoverer satel- 
lite vehicle, according to E. I. du Pont 
de Nemours & Co. T'hc propellant sup- 

E ly forms an integral part of tlie ve- 
iclc’s 70-lb. pneumatic attitude con- 
trol system which goes into operation 
after burn-out and separation of the 
T'hor booster. 

A'ertol Aircraft Corp.’s YHC-IA and 
V-107 prototypes flew to Ottawa last 
week for demonstrations to militarv 
services, airlines and lielicopter opera- 
tors in the Ottawa and Montreal areas. 
Roya! Canadian Air Force has ordered 
two additional V-44s for deliverv in 
Afarch, 1960; RCAF enrrentlv has 
three A/-44s and 1 5 H-21s. 

Chance Vouglit Aircraft, in what 
probablv is the most ambitious exten- 
sion it has made into conmicrcial mar- 
kets as part of its diversification program 
(.AAA' Oct. 26. p. 125), now has become 
a major Factor in the trailer liomcs in- 
dustry. Company has acquired two nio- 
hile home fitms— General Coach AA'orks 
and ABC Coach Co.— and has signed a 
purchase agreement with Mid States 
Corp.. of Battle Creek, Mich. 

National Aeronautics and Space Ad- 
niinistratioii awarded SI. 67 million in 
contracts during October, including an 
initial S250.000 contract to Ball Broth- 
ers Research Corp. for instninientation 
for an earth-orbiting solar observatory 
to be launched with a Delta rocket. 
T'otal funding for this contract may 
reach S750.000. Coiitraets also in- 
cluded S150.000 initial funding to 
Armv Ordnance Missile Command for 
design, construction and integration of 
a satellite to be launched by a Juno II 
to study energy and source of cosmic 
rays; SI 50,000 to the same agency for 
an ionosphere-sampling satellite; S560,- 
000 to N’avv Bureau of Ordnance for 19 
solid rockets to be used in Air Force’s 
Project 609A, which is a modified 
NASA Scout, for liigh-altitudc and re- 
eiitrv tests; 570,000 to Massachusetts 
Institute of Technology for basic re- 
search on noise phenomena associated 
with rockets and jet aircraft. 
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Incentive Plans Promote Airline Travel 


Travel plans gain poleiitial as business hrms pro- 
mote mass personnel airlifts as important sales tool. 

By Glenn Garrison 

New York— Airlines are reaping increasing benefits from the expanding 
use by business firms of tra\e! incenti\'e plans involving air transportation, a 
growing segment of the group travel market that will be an important factor 
in filling airliner seats. 

Incentive travel plans, often tied in with company sales meetings with 
extensive use of airlift, are developing into an important business tool not 
only for large firms but increasingly for smaller companies. In fact the 
smaller groups, which travel on scheduled flights and pros’ide airlines with 
a flexible wav to too off loads, are considered bv manv carriers to be a ’ ' 


potential in this field. 

Liirge firms, l)owc\er, have provided 
some recent spectacular examples of the 
use of chattered airliners to bring their 
dealers or salesmen from all over the 
country to a central point for business 
and/or pleasure. A giant operation now 
under v.sv at Miami by the J. I. Case 
Co. involves 1 57 fliglits by seven air- 
lines and is expected to total 25 million 
passenger miles of travel. 

Package Costs 

Case’s movement of more than 7,000 
dealers and distributors of its farm im- 
plements and industrial machinery be- 
gan Dec. 4 and the return flights will 
end Jan. 11. Case won't disclose the 
total cost, but an airline official has 
estimated tliat the companv will pay 
about SI million for the whole package, 
including hotel accommodations and 
local entertainment. Dealers are com- 
ing in from 62 cities in the U.S. and 
Canada and one plane load is arriving 
from Paris. 

Cole H. Morrow, executive assistant 
to the president of Case and coordina- 
tor of the Miami operation, told Avca- 
TioN Week that his company’s sales 
have increased 500% during the three 
years since the airlift program was in- 
itiated- Case held its "World Premiere” 
program in Phoenix. Ariz.. in 1957 and 
in Nassau in 1958. The Phoenix meet- 
ing involved !2J million passenger 
miles and the Nassau meeting 19 mil- 

These annual meetings, where the 
year’s line of products is unveiled and 
merchandizing plans presented, have 
proved "very successful.” Morrow .said. 
They are "the most important thing we 
do in the company tor a year,” he 
added. Morrow stressed that the session 
is a business meeting, “not a holiday,” 
although sales incentive features arc in- 


volved in the meeting program. 

Dealers meeting the required sales 
quotas, for example, can bring along 
their wives, expense-free. But all dealers, 
regardless of their quota status, attend 
the meeting. 

This differs from some other plans 
which are designed only to provide ex- 
pense-free vacations or trips for dealers 
or salesmen who meet certain quota ic- 
quirements- 

Casc follow-s up its yearly meetings 
w ith tlic distribution of films and other 
promotional material based on the 
"World Premiere" program. The meet- 
ings themselves, Morrow pointed out, 
could not be accomplished except 
through the use of air transportation. 
■' I'he airplane is being used as a tool 
for a definite type of business opeta- 

Tlie Case air operation at Miami is 
centered at Eastern Air Lines’ old 36th 
St. terminal at Miami International Air- 
port. across the field from the new tcr- 


Atlantic Charters 

New York— Charter passengers handled 
hr scheduled airlines an the North .At- 
lantic iiioce than doubled during the 
first nine months of 1959 over the same 
period i>f 1958- Total for the first three 
()uarters of this ye-jr was 163,722 pas- 
sengers carried in International .Air Trans- 
port .Assn, member aircraft, 

This 1959 nine-montfi total was 110% 
higher than last year’s for the same 
period. . Among the reasons; plentitnde 

most carriers waited for jets (.AAV Dec. 
7, p. 36), and a fast-giowing. ci>m)>cti- 
tive market for this lowcrcost traffic 
both for scheduled and non-schedtiled 
caniers (.AW June 2. 1958. p. 28). 


minal which handies regular scheduled 
traffic- Eastern is handling about a fifth 
of the airlift, some 33 charters in 90- 
passenger Douglas DC-7B coach air- 
craft. The Eastern terminal was re- 
activated for the project. 

Case is actually tunning the show 
from an operational standpoint and has 
set up a center in the terminal complete 
with teletype to every airline operations 
office and to Case branch distributor 
offices in 28 U- S. and Canadian cities. 
In all, 40 Case employes are in Miami 
to handle reservations, local transporta- 
tion, and other phases of the operation. 
On-Line Point 

Of Eastern’s flights, 11 will involve 
off-line points such as Kansas City and 
Toronto and the rest will originate or 
terminate at on-line points in its sys- 
tem. Other airlines involved are Delt-.i. 
National. Northwest, Pan American. 
Scandinavian Airlines System, and 
United. Equipment for use in the 
program was flown in by United cargo 
aircraft and United will handle about 
half of the passenger charters. SAS sup- 
plied transportation for the Paris con- 
tingent, Airline equipment chartered 
for the program includes Douglas 
DC-6Bs and DC-7s, Lockheed Super 
Constellations and Boeing Stratocruis- 
ers. Case insisted that all bids should 
offer radar-equipped airplanes, according 
to Eastem. 

The special projects department of 
Case began its first studies for this 
vear’s meeting last July. Morrow said, 
and first contracts were let around 
Oct. 1. Contracts were let on a flight- 
by-flight basis. 

Airlift Timing 

The mass movement is being tiinetl 
to avoid conflict with the Christmas 
and New Year’s holidays when airline 
equipment will be in short supplv-. It 
does, however, come uncomfortably 
close to the extreme holiday peaks. 
Under the plan, groups of dealers arc 
flown in. spend five days and four 
nights, and are flown out again to be 
replaced by other groups. 

On the first day, Dec- 4. some 34 
flights arrived; another movement took 
place Dee. 8, bringing in additional 
groups and flying out the first arrivals. 
These staggered movements will halt 
Dec. 20 and resume Jan. 3 to skip the 
two liolidays- During the movement 
days, a plane is scheduled to arrive or 
depart cverv 1 5 min. Eir.st day’s arrivals 
came from such scattered points as 
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San Francisco and Los Angeles, Phoe- 
nix, Houston, Atlanta, and Oklahoma 
City, among others. 

Case describes its operation as "the 
largest civilian airlift in history.” Other 
examples of recent large movements of 
business sales groups are those of Gib- 
son Refrigerator Co., which offers yearly 
free vacations to dealers who satisfy 
quota requirements. The 1959 incen- 
tive operation by Gibson involved 
movement of mote than 3.000 persons 
to and from San Juan, Puerto Rico, 
with several airlines participating with 
charter aircraft and scheduled space. 

Another example is Fedders-Quigan 
Co. (air conditioners), which has given 
its dealers vacations in Jamaica, Mexico 
and Europe. Largest group was 3,000 
persons. The 1959 travel was divided 
between Acapulco and Europe, with 
Pan American handling the transatlan- 
tic business involving 2,000 dealers 
{AW June 2. 1958) and Eastern, among 
others, bringing the vacationers to the 
New York gateway. 

Gibson is planning a chartered jet 
airlift next year to Honolulu, with Pan 
American handling the entire 31 flights 
from 15 U. S. cities in Boeing 707-320 
equipment. 

Like the firni.s which are going in for 
incentive travel to boost their sales, 
organizations of various kinds are rang- 
ing farther afield to hold their annual 
conventions. Convention business has 
long been a big source of airline rev- 
enues, of course, and many carriers have 
^cial departments to handle it. 
Growing use of air transportation in 
convention activities has changed the 
geography of convention sites and the 
jets with their telc.scoping effect on 
time and distance will greatly expand 
this trend. 

Examples of this trend are the con- 
vention of the World Baptist Alliance, 
scheduled for Rio dc Janeiro next year, 
and a Rotary International convention 
planned in Tokw in 1961. Tlie Bap- 
tists arc expected to number about 4.000 
and will be moved bv various airlines 
on a common carriage basis mo.stly in 
tourist accommodations. Planning for 
this operation was begun a vear and a 
half ago by a Birmingham. Ala., travel 
agent who called the airlines togctlvcr 
to work out the airlift part of it. "Any- 
thing that’s got wings on it will be 
used,” according to one airline official. 

Firms offering travel incentive plans 
in some cases arc competing with each 
other to stimulate dealer efforts, and 
this is a happv situation for the airlines. 
If a dealer handles, for example, tele- 
vision sets of several manufacturers, he 
might find himself in the plea.sant po.si- 
tion of choosing which vacation spot 
he would like to visit free. If Brand X 

e romise.s him Hawaii for pushing its 
ne and Brand Y offers Bermuda, he 
could concentrate on the spot of his 


Fifth Airport 

New York-Port of New York Au- 
thority will meet today with New York 
and New Jersey legislators to discuss 
plans for a fifth metroi>olitan airport 
in this area under Port Authority opera- 
tion. 'The agency reportedly has plans 

Motrbtowi.N.‘'j. ^ 

Governor Robert Meyncr of New Jersey 
and some local officials have voiced nh- 
feefions based on the charge of the "poor 
aircraft noise record” at New York lu- 


choia'. In some cases, he might sell 
enough of different lines to get two in- 
centive trips, or even more. One airline 
official savs he has seen the same dis- 
tributor show up at several vacation 
spots during the year, each time enjoy- 
ing the rewards of an incentise plan. 
Tlie airlines, naturally, would not be 
discomforted if he won 20 trips. 

More and mote small companies, air- 
line officials say. arc turning to travel 
incentive plans to boost business. Other 
incentis'e rewards — cash or “pots and 
pans” (merchandise selected through 
a catalogue)— don’t produce the same 
results, in the airline 'icss'. A x-acation 
trip is more likelv to be remembered 
and the winner often meets and gets 
to know company exeeutives- 

Most of the incentive plans ate de- 
signed to stimulate sales representa- 
tives but there are exceptions. For 
example, American handled a group of 
taxicab drivers who Isad participated 
successfully in their company’s safe 
driving campaign. The groups can be 
small: National this month is flying 
to Miami 1 5 winners of a dry cleaning 
competition. In some cases of large 
firms, company policy prohibits putting 
more than a certain number of their 
representatives on a single flight. An- 
other National incentise group move- 
ment involves 170 winners of a can 
company reward, and the airline can 
carry only 10 on anv one airplane. 

Incentivc travel, though important 
and growing, is of course only a facet 
of the over-all market for group travel. 
This includes, to most airlines, any 
group of passengers from about a dozen 
up to a chattered planeload and is 
variously handled in sales approach and 
statistical analysis. This market has 
been growing rapidly in the past five 
years or so and provides many advan- 
tages for the airlines- 

One of them, as pointed out by 
Philip M. Siefert, Pan American’s man- 
ager of STCCial sales— as well as other 
airline officials— is the leveling of off- 
season traffic valleys. Another indirect 
reward comes from providing many 
group customers with ait travel experi- 
ence which leads to future sales. 


According to Siefert, Pan American’s 
group travel revenue for this year will 
total about 58 million, and the incen- 
tive travel portion of the total will 
amount to S3-3i million. Some 80% 
of the airline's group travel revenue is 
derived from scheduled flights. 

For example. Pan American in Octo- 
ber flew 505 Shriners to Europe on 
scheduled jet flights. They barf been 
booked through a Southern California 
travel agent, and thev also illustrate the 
trend of larger groups to select fall 
months for tlicir trips to take advantage 
of the hotel space and rate advantages. 

Siefert said hi.s airline’s approach to 
large firms is to sell sales incentive, 
convention and industrial recreation 
club travel. But Pan American is 
going hard after the small business 
groups, too. with tlie competition in- 
creasing greatly. 

Transition to jets will affect the 
charter business of various airlines next 
year. Cluirter groups arc beginning to 
“clamor for jets,” Siefert said, but air- 
lines at this point arc rclnctant to com- 
mit a great deal of jet equipment to 
this field. The average customer didn’t 
k-now the difference berivecn types of 
piston planes, but he does understand 
the difference between a piston and a 
jet, Siefert said- Companies aware of 
tlie Gibson plan with chartered jets 
also want jets, Siefert said. 

The Gibson movement will be Pan 
American’s bi^cst vet as far as revenue 
is concerned with the total for the trip 
over Sli million. 

American Airlines reports that prac- 
tically everv charter customer now- vx-ants 
a 707, Cfurtcr business this year for 
-American lias run less than 2% of the 
group travel. The airline says it is not 
a big charter operator anvway, and this 
year has been selling off its piston planes 
as well as breaking in its jets. It has 
handled three round-trip charter opera- 
tions in its jets. 

A good deal of potential charter busi- 
ness has been diverted into scheduled 
scats on the jets, according to the air- 
line. R.ithcr than charter a DC-6, for 
example, groups of about 50 persons 
have bouglit blocks of space on sched- 
uled jet runs. American has sought out 
this tvpe of business particularly at the 
nonstop jet route terminals to top off 
.scheduled loads. 

American reports its over-all group 
travel sales are up about 60% this year 
for an expected total at year’s end of 
about S8i million. Incentive travel 
made up a minor part of this business 
although the airline expects an increase 
and is aiming a strong sales effort at 
the market. 

United, as another example, also 
finds its business meeting and incen- 
tive traffic is growing, estimating an in- 
crease of 10% this vear and 15% next 
year. 
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PanAm Eliminates Pacific Division 
In Move to Streamline Jet Service 


New York— Pan American W'orld Air- 
ways has eliminated its Pacific Alaska 
Division, which effcctise last week 
was absorbed into the Atlantic Disision 
with combined headquarters at New 
York International Airport. The new 
unit will be called the Overseas Divi- 

Dcsigned to streamline Pan Ameri- 
can’s operations in worldwide jet serr- 
ices. the move still leaves the Latin 
American Division as a separate unit- 
Plans were made last summer to han- 
dle all jet engine owrhanl and jet air- 
frame equalized maintenance at Idle- 
wild, and at that time it was also found 
that piston aircraft maintenana' coidd 
more cfficientlv be shifted to Miami, 

With the exception of Boeing Stra- 
tocruisers which serve the .Alaskan op- 
eration, all piston overhaul will be 
transferred to Miami from San h’ran- 
cisco, where the Pacific Division was 
headquartered. 

Under the divisional rcarganization. 
Harold E. Grav, executive vice presi- 
dcnt-Atlantic Division will head the 
Overseas Division. Robert B. Murray, 
Jr., executive vice president-Pacific- 
Alaska Division, will rc|5rcsent Pan 
,American's svstem. remaining on the 
West Coast and reporting to Juan T. 
Trippe. president of the airline. John 
T, Shannon, div ision manager of the .At- 
lantic Division, will keep the same 
post in the new division. G. F. Max- 
well, divisional manager for the Pacific 
Division, will move to the position of 
operations manager in the Overseas 
Division. C. S. Vaughn, who was oper- 
ations manager for the Atlantic Divi- 
sion, will be assistant opcr.itions man- 

In maintenance, Richard M. .Adams 
will continue as manager for the new 
division. Traffic and sales manager for 
the new division is II, F. Millie, who 
performed the same fmiction ftjr the Pii- 
cific-Alaskan Division. Pacific .Alaska 
Operations Manager J. E. AA'eesner 
will serve as ground o|)crations manager 
for the Overseas Division. 

Vice President Xorman P. Blake will 
retain his New York hcadtinarfers and 
continue to represent Pan .American in 
the East Coast and Central States in hiv 
assigned area and report to 'I'rippe. 

Pacific Division crews will continue 
to be based at San I' rancisco and a sales 
staff for the Pacific area also will re- 
main at that citv. Mans mcmljcrs of 
the former Pacific Division headquar- 
ters staff will l)C absorbed by the new 

Tlic Pacific Division maintcnanco 
function, however, will be small and 


will disappear as the Stratocriiiscrs are 
phased out of service. .About 1,500 per- 
sons, mostly maintenance personnel, 
will be laid-off from the San Francisco 
operation. Miami will handle mainte- 
nance of Pan Ainericm’s converted 
cargo Douglas DC-7C piston aircraft 
and of the passenger piston aircraft un- 
til they, too, arc phased out. 

Jet airframe nvctliaul also has been 
assigned to Miami, although no work 
has yet been done bcc-ause none of 
the carrier’s Boeing 707-120s or 520s 
have accumulated enough time to rc- 

Combining the functions of the two 
divisions is expected to improve effi- 
ciency of scheduling a.s well as mainte- 
nance as the airline makes the transi- 
tion to jets. On round-the-world flights, 
the Atlantic Division's sphere ended at 
Bangkok and this formerly was tlie 
turnaround point for fliglits from each 
division. .Atlantic Division jet services, 
however, liave gone on to Tokvo to 
connect with the transpacific jets of 
the Pacific Division. Kliniinatinn of 
the need for turnaround and equipment 
change will be one of the benefits of 
the new svstem. 

If the airline gets a New York-Tnkvo 
route, flights would have to be control- 
led out of New Aork anwvav and tlie 
two-division operation woiilt) lead to 
problems. The ptesent West Coast- 
Furopc polar route was a split opera- 
tion hetvvccn the divisions and can 
better be handled through the .single 
Overseas Division, in the airline's view. 

Pan .American says its I-atin .Amcti- 


-4mericaii Regional Shift 

New York-Ainccicai. .Airlines will 
complete its basic rerirgaiiiziition plan, 
begun last ninnth nitli a top level iiiaii- 
ageniciit sluiffle (,\W Nov, 23, p. 39). 
by abolishing its system of regional of- 
fices. Fffcetivx: Fc'b. 1. regioiidl oflices 
both for sales and operations W'ill be dis- 
continued. 

Under the new plan, city managers 



those at New York, Cliicago, Los An- 
geles. San Francisco and Mexico City- 
will report dircctlv to the genera! office 
llirmigli F. I. M'nilins. vice president- 
field activities- .All Ollier cities will be 

agers will report. Tire group managers 
will report to the general office. Groii|K 


can Division may also be consolidated 
into the new setup eventually. 

Pan .American lias announced a ma- 
jor expansion of its jet services during 
this month. Round-tht'-world flights 
will depart San Francisco westbound 
three times weekly and depart New 
York castbound witli the same fre- 
quency. hive new cities to be served 
by round-the-world jet schedules arc 
Munich, Vienna. Ankara, Teheran and 
New’ Delhi, Jet schedules also arc being 
inangnmted to .Australia, Bennuda, Nas- 
sau, and the Caribbean. Jet service 
between New York and San Juan and 
Miami and San Juan will be increased 
to daily flightl- 

lATA Files Agreement 
To Halt Fare Cutting 

Lima— International .Air Transport 
Assn, member airlines, in a move to 
bring an end to the fivc-vcar-old price- 
cut war in South .America (AW Mar. 16, 
p. 56). have turned to the Liitin Ameri- 
can governments for relief from rate- 
sliding practices. 

•At a recent meeting here, lATA air- 
lines worked out a draft agreement with 
nnn-IATA carriers who have been 
under cutting regular hires by as much 
av -tO^, calling for standardization of 
piisscngn fares on all Ditin .American 
routes. As an assurance that the rate- 
cutters would comply with tlie draft 
agreement, I.ATA carriers filed a resolu- 
tion with the govcmnieiits involved 
urging tliat all South .American opera- 
tors be required to adopt I.ATA- 
a|3provcd tariffs on all flights. 

Governments showed a strong in- 
terest in the fate issue when official 
delegations met last Jannarv at Rio de 
Janeiro (AW Jan. 19, p. 59) and in- 
structed the carriers to meet and dis- 
cuss a fare stiuctua’ acceptable to all 
airlines. I’hc niccting, origiiiallv sched- 
uled to he held in March in Lima 
(.\\\' Mar. 25, p. 4S), was indefinitely 
Ijostpoued and was not actually con- 
veiled until late last month. 

In tlie incantiine, most lATA carriers 
took advantage of an lATA escape 
clause resolution permitting them to 
adopt tariff.v IIT^ below the imdcr- 
cutteis’ hiK's to meet the competition 
of non-I.ATA members. Ilie program 
has resulted in a serious loss of revenues, 
and I.AT.A carriers are anxious to settle 
the issue through iicgotiation.s. How- 
ever. they have vvanicd the govern- 
ineiits involved that, if no fare struc- 
ture is agreed upon, thev will take anv 
"steps nextessary ’ to compete effectively 
w ith nmi-I.AT.A members. 

The latter group has until .Apr. 1 — 
the date the new hires adopted at the 
traffic conference in Honolulu become 
effective (.AW Oct. 19, p. 580)— to 
conform with lATA tariffs. 


AVIATION WEEK, Oe 


14, 1959 


Profit Growth Lags Behind Revenue Rise 


By L. L. Doty 

AA'asliiiigtoii- Domestic trunkline op- 
erating rcveiiHcs for 1959 will show a 
healthy 18% gain over hist year but a 
coiitimiiiig earnings squeeze will hold 
the profit margin on sales to about 5%. 

-According to estimated figures pre- 
pared by the Air Transport .Assn, cov- 
ering the year’s traffic and financial ac- 
tivities, operating revenues in 1959 
will total S1.7S9 billion as compared 
with the Sl-8 billion originally fore- 
cast last spring by Avi.viion Wsf.k 
(AW Mav 4. p. 26). Operating ex- 
penses. however, will jum]) from SI .4 
billion to a record SI. 7 billion, thus 
holding net earnings for tlie vear at S52 
million as compared witli the S44.7 
million net profit last vear and to the 
all-tinic high of S65 niillinii in 1955. 

In estimating the profit figure, ATA 
.statisticians eliminated am possibilitv 
of a profit during the fourth quarter 
of the year on grounds that wiicnscs 
during this period normally spiral up- 
ward at a much greater rate than they 
do in the other tlirce quarters. Net earn- 
ings in the third quartet, when tlie in- 
crease in revenues was a fraction higher 
than the increase in expenses, were 
$22.5 million— highest for any three- 
month period of the year. 

Net operating income in tlic third 
quarter for all 12 domestic trunklines 
was S46 million. However, a factor 
tliat is faking on rapidly growing .signifi- 
cance and will carry a major influence 
on airline balance .sheets in the future 
-net interest on long term debt- will 
continue to depress net earnings as tur- 
bojets and turboprops are delivered 
in increasing numbers- Long-term debt 
interest in the third quarter climbed 
45% over the same period of last year 
to reach SS.7 million. 

A total of 58 turboprop transports 
and 155 turbojet transports will be de- 
livered ill I960. As of Nov. 1. 155 tur- 
hnprops and 68 turbojets have been de- 
livered to U. S. carriers- 

Witli a total of Sl.fi billion com- 
mitted for turbine equipment ordered 
for delivery between 1958 through 
1960, the industrv continues to face 
the problem of attracting sufficient 
capital to cover purchase, transitional 
and initial operating costs as long as 
a low rate of return on investment ex- 
i.sts. Eqnitv financing is not viewed 
as a practical .step at tliis time since 
trunkline stock listings gcncrallv liover 
at low levels. 

Modest dividends on common stock, 
coupled with an increasing use of stock 
dividends to convev .stabilitv, and tlie 
slight 5% profit margin on sales con- 
tribute little toward drawing investor 


interest in airline stocks. By contrast, 
profit margin on sales for a group of in- 
dustrials during the first six montlis 
averaged 5% and railroads, during the 
first nine montlis, averaged 8%. 

In addition, conservative brokets liave 
suggested that there is a high degree 
of speculative activity in tlic markets 
that sliould be watched carefully. .Air- 
line stocks, lacking historic earnings 
records, will not lie selected by ciiitious 
investors who heed lliis vv-arning and 
seek out listings that compare favorably 
with hliic cliip-type stocks- 

In tlic past, airline .stock.s have at- 
tracted attention as growth stocks. Tlie 
introduction of jet transports last year 
added to the reputation of airline stocks 
as good growth investments, and this 
factor mav help keep the selling price 
of airline stocks in a favorable ratio 
with their bonk value. 

Tliis ratio, however, dediiicd during 
the vear and has weakened the financial 
base flic airlines need for refinancing. 

As a consequence, long-term financ- 
ing is likclv to serve as a major source 
of capital for the industry during the 

Gross Revenues 

Gross revenue for all U.S. carriers 
is estimated bv Aviation Week at S2.fi 
billion as compiircd witli actual gross 
revenue of S2.2 billion in 1958. A gross 
of S2.9 billion is forecast for 1960. 

Traffic-wisc, the entire U.S. sched- 
uled airline industry will report a pros- 
perous vear. According to the AT, A 
estimate, the mmibct of passengers 
carried during the year will teach an 
estimated 54.9 million— an encmitagiiig 
increase over tlic 49 million handled in 
1958 which was a -5% drop from the 
49.5 million carried in 1957. 

Revenue passenger miles for the total 
U.S- scheduled airline industrv will 
climb to 56.2 billion from the 51.4 bil- 
lion recorded last vear. Domestic trunk- 
line revenne passenger miles will hit 28 
billion as compared with 24.4 billion 
last vciir. Biggest increase will be re- 
corded bv the three helicopter airliiic.s 
with a total of 7.6 billion revenue pas- 
senger miles— almost double the 4,885 
billion handled last year. 

Local service carriers passed the one 
billion mark for the first time in their 
historv. Revenue passenger miles for 
the 15 airlines were 1.055 billion as 
compared with 820 million last year. 

Revenue passenger miles for the total 
domestic indiistn’- trunklines, local serv- 
ice and helicopter carriers- will be 29 
billion as compared with 25 billion last 

Total international and overseas rev- 
enue passenger miles for the vear will 


rise to 7.7 billion contrasted to the 6.2 
billion operated last vear. 

llie sharp increase in revenues and 
revenue ixisseiigcr miles is attriliuted 
hirgclv to the gcncrallv |irospcrous state 
of the ccononiv. Even the prolonged 
steel strike failed to have any marked 
influence on traffic activities during the 
vear. Business travel was high, but the 
rapid increase in tourist revenue passen- 
ger miles suggested that deeper inroads 
into the tourist market arc being made. 

To a great degree, the introduction 
of turbojets and turboprops and the ac- 
companying sales and advertising cam- 
paigns are believed to be important 
reasons for the return to the industry's 
normal growth pattern that came to a 
virtual standstill in 1958. 

This is borne out hv the fact that 
the bulk of the net operating profit dur- 
ing the third quarter consisted of the 
earnings of the two major turbojet oper- 
ators at that time; T\\'A and American. 
Tliesc carriers alone accounted for about 
$26 million of the 546 million in net 
operating profits reported bv the 12 
trunklines for this quarter. 

Four carriers— Capital. Eastern, 
Northeast and National, none of which 
was operating turbojets during the 
third period- rqiortcd third quarter 
losses to file Civil .Aeronautics Board. 
■All four carriers are operating turbo- 
prtro equipment. 

Continental Airlines, which operates 
the Boeing 707-120 on its major routes, 
and Western, which operates the Loefc- 
liccd Elcctra, sliovvcd substantial net 
operating profits. United, wliicli beean 
turbojet service in September with the 
DC-S, showed high profits as did North- 
west which is still serving its routes 
with piston-engine equipment. 

Dispatchers Protest 
Weather Advisories 

Washington- Air Line Dispatchers 
•Assn, lodged a strong protest with the 
Federal .Av iation Agenev last week over 
tlic volume and accuracy of U- S. 
AA'cathcr Bureau "flasli advisories.” 

The union said the volume of the 
advisories consumes an inordinate 
amount of the dispatchers’ time. Too 
often, ALD.A s;iid, the reports do not 
check out witli actual weather experi- 
enced. The union said that, in some 
instances, dispatchers have been forced 
to consider calling a complete stand- 
still to airline operations because of the 
volume of turbulence forecasts ranging 
from severe to extreme from the 
AA'eather Bureau. In many instances, it 
charged, the forecasts were unduly 
alanning. 
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Boeing 735 can carry cargo for 3^ a ton-mile 


I 



I'hc Boeing 735 cargo jet, capable of transporting freight 
for as low as three cents a ton-mile, offers imparallclpi 
opportunities for the development of world-wide air cargo 
potentials. 

Based on the long-range, proved-in-scrvice Booing 707 
Intercunlinenldl, the new cargo jet will be capable of 
carrying 100,000 pounds of cargo across the U.S. in five 
hours. It will be powered by turbofan engines, providing 
inoreased take-off performance for short-field operations, 
as well as economy at high speed and long range. The 
new Boeing 735 cargo jet can be delivered in early 1962. 


The swing-tail 735 is pari of an advanced integrated 
Icrminul-lo-termiiial cargo system now under development 
by Boeing’s Transport Division. The system includes 
ground transporters, special pallets, pre-loaded containers 
•ind other equipment designed to expedite loading, un- 
loading and ground-handling opcralioiis, 

•kir-condilioneil and pressurized cargo space totals 9,000 
cubic feet. Range, with 100,000 pounds of cargo, is more 
than 3,000 miles. With a work rale four times that of 
current piston aircraft, the 735 could, in one week, carry 
as much cargo across the U.S. as a 40-car freight train. 




Retirement Rules Fight Planned 
By ALPA in Court, Congress 


W'ashington— ;\ir Line Pilots Assn, 
spokesmen Siiid last week that they will 
seek both kg.il and congressional sujj- 
pott in the union's efforts to state off a 
new Fcdcr.il Axiation Agency regulation 
requiting airline pilots to retire at tlie 
age of 60 effective next Mar. 1 5 
Dec. 7, p. 45), 

At the same time, ALPA President 
C. N. Saven issued a strongly worded 
protest against other regulations 

establishing higher copilot qualifica- 
tions, which Saven sitic! amount to a 
"dilution of uriginal agency propos,nls 
and an ineffectual coniptomise." 11c 
cliateed that l''A.\ had "etidently de- 
cided to bow to the air carriers’ olijet- 
tions to mote adequate rules based 
largclv on cost.” The union head said 
that fits members feel the combination 
of retirement and copilot qualification 
regulations indicate that FAA has 
"missed the air safetx- point involved.’’ 

Saven said ALPA is moving "imine- 
diatciv" to challenge L’.A.^’s authority to 
issue the age ruling by seeking an in- 
junction agiiinst the agency in the fed- 
eral courts challenging both the legal- 
ity of FAA’s administrative procedures 
in the action and the agenev’s right to 
deprive pilots of their "jiropcrtv rights” 
without due process of law or hearings. 
F.\.A earlier noted tliat a request by tlic 
union for a liearing on the regulations 
st'.is not granted because questions raised 
bt- ALP.^ had been covered earlier in 
comments gathered on the proposed 
regulation so that no new information 
could be expected. 

T’he pilots' union said it also will en- 
list congressional aid to defeat the 
inea.stire and fasors an investigation and 
definition of I'.A.^ powers by Congress 
when it recontcncs next month. 

While l''A.-\’s new regulation for co- 
pilot training and qualifications have 
been expanded, Saven contended that 
they hate been diluted from those ori- 
ginallt prnposcrl by FAA. and long 
sough t bv .ALPA. 

Tile |>roblcm of pilot in-flight inca- 
pacitv. the pilots maintain, is not an 
"atbitrarv” retirement age based upon 
iniprorcd findings submitted by F.A.A 
but the high number of incapacities 
resulting from "transitors" and less seri- 
ous illnesses, which ALPA claims can 
be experienced at any age. AL.PA said 
a recent union .siiney revciilcd that its 
members encountered 1,552 such cases 
of stomach aches, diarrhea and food 
poisoning over a one-year period. Re- 
sults of tlie survey, it contended, point 
to a need for a "fail safe" concept of 
operation which demands that other 
cresv members be qualified to assume 


control of the aircraft in emergencies. 

ALPA had urged that copilot train- 
ing and qualifications be expanded to 
requite a tvpe rating for each aircraft 
being flown, proficicnct checks each 
six months and creation of a new air- 
line transport copilot license requiring 
at least 1,000 hr. of dual and solo flight 
time as pilot on aircraft of less than 
12.500 lb- or 750 hr. on larger planes. 
The union also recomnieuded that any 
other crew member with a cominer- 


New York— In an apparent move to 
combat the competitive threat of Eur- 
ope’s Air Union, a British bloc com- 
posed of three global airlines will be 
established Apr. 1 to permit integrated 
operation and the pooling of revenues 
on toutes between New York, London 
and the L'at East. 

The three airlines— British Overseas 
.Airtvavs Corp., Air-India International 
and Australia's Qantas F.mpite Air- 
wavs— wnll operate the bloc as a closely 
coordinated sales, traffic and scheduling 
unit for the priman- purpose of increas- 
ing their shares of "the world's inter- 
national traffic in the jet age." T!ic 
agreement is similar to that BOAC 
reached earlier this month with Trans- 
Canada Airlines (AW Dec. 7. p. 50). 

Under the pooling arrangcinent, rev- 
enues probablv will be split among tlic 
three c.irriers in ratio to the number of 
seats offeicd over a given period-the 
sxstem normally adopted under such 
programs. Schedules will be arranged 
to avoid simultanemrs depattnres and 
anivals of flights and permit full com- 
petitive coverage of fiight operations 
over a 24-hr. period. 

Possibilitv that the arrangement will 
CTcatc a strong bloc within International 
Air Transport Assn, conferences and 
meetings is not being overlooked by in- 
dustA' obsers'crs- B(4AC gained much 
of its strength in its fight for lou'Cr 
fares at the Htrnnlulu LATA traffic con- 
ference in October (A\\'’ Oct. 29, p. 2S) 
horn the five Commonwealth airlines 

Air-India took a strong stand in op- 
position to BO.AC at the lATA con- 
ference general meeting on the fare and 
seat configuration issues. Fare cuts by 
BOAC on the Fat East routes could 
fcasiblv force Air-India and other car- 
riers competing with BOAC to follow 
suit for competitive purposes. How- 
ever. this does not suggest— nor does 
the agreement imply— that Air-India 
must change its position on these 


cial license and instrument rating he 
allowed to accrue 50% of his scheduled 
flight time towards a copilot licen.se. 

ALP.A contends that the new regula- 
tion adopted fails to ensure that co- 
pilots will be qualified on their respec- 
tive aircraft since thev ate not required 
to acquire a type rating, as arc pilots in 
command. 

"These deficiencies," Saven said, 
"still k-.ivc the situation where an air- 
line can hire a pilot with 200 hr. of 
'Cub' time, a commercial license and 
instrument rating, give him sonic un- 
defined training, check him out on one 
txpe of airplane, assign him to fly in 
a completely different type and then 
not check his proficiency for .i year." 


issues within the traffic conferenec- 
Thc agreement also calls for the con- 
solidation of sales efforts, interchange 
of tickets and joint use of ticket sales 
offices. It is possible that a ticket office 
competitive to another within the bloc 
will be closed. Each carrier will retain 
its identiti- but competition with one 
another u-ill be eliminated. 

Both Air-India and Qantas stand to 
gain in the expansion of (licit sales 
efforts in the lucrative U.S. travel mar- 
ket because of the large number of 
sales offia’.s now opcratecl by BOAC in 
this countii'. Air-India currently relies 
almost entirely on travel agents for 
U.S. sales and will be spared the cost 
of implementing new sales facilities 
next vear when it plans to begin its 
New York-London service. 

Since Trans-Can.icLi operates its 
transatlantic route thtongh the Mont- 
real gatewav also sened by BO.AC. it 
was not included in the agreement 
signed with .Air-India. which will oper- 
ate out of New York, and Qantas. 
which serves both the New York and 
San Francisco gateways. 

Court Instructs CAB 
To Reconsider Award 

Washington— U.S. Court of Appeals 
last week directed the Civil Aeronautics 
Board to reconsider its award of a St 
I.ouis-Miami _ route to Trans World 
.Airlines on grounds that transcontinen- 
tal factors were injected to an area 

TWA was awarded the route in flic 
Great Lakes-Flnrida Route Case last 
December (AW Dec. 15. p. 59), The 
decision was contested bv American 
Airlines. In a 26-pagc opinion. Chief 
Judge E. Barrett Pettymnn found that 
the Board had limited the scope of the 
case ptoperlv but had taken transcon- 
tinental aspects into account in reach- 
ing a decision. 


British Bloc Integrates Operations 
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Systems Development for Space Technology : 

Magnetic Tape Recorders 


Develop a tape recorde}' capable of handling video sig- 
nals, but light and compact enough to fit in a satellite. 
Design for mimmum potcer drain. Make the unit rugged 
to stand up under launching stresses and operate un- 
attended for the life of the satellite. 

From requirements such as these, Astro-Electronic 
Products Division developed the video tape recorder pic- 
tured above. 

The entire unit, isicliiding electronic circuits, weighs 
less than nine pounds. It is designed to accept video sig- 
nals from a satellite TV camera and deliver at its output 
a frequency-modulated carrier suitable for input to a 


transmitter. Weight and power drain in the tape trans- 
port are reduced without sacrificing tape motion stabil- 
ity. Normal braking methods arc eliminated in favor of 
a constant-tension spring coupling between reels which 
keeps tape tension constant. The entire system is de- 
signed to operate normally in the vacuum of space. 

Video or digital data tape recorders are typical of the 
many specialized systems developed at AEP to spear- 
head man’s advance into space. Whether your problems 
involve electronic instruments, mechanical sub-systems, 
entire satellite systems, or the supporting ground con- 
trol equipment, AEP can help you find the answer. 



ASTRO- ELECTRONIC PRODUCTS DIVISION 

Radio Corporation of America Princeton, N, J. 
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Balloon Supplements Helieopter s Lift 


Experimental helicoptcr-towcd bal- 
loon niiined helibatgc promises from 5 
to 10 times the lift capability of heli- 
copters alone while offering speed up to 
IS mph. and range up to 100 mi. Tecli- 
iiiquc has been devised and tested by 
W'orld 'Wide f Iclicopters. Ltd., and the 
Mecliaiiical Division of General Mills. 
Iiic. 

Idea was conceived as a means of 
extending helicopter capability in 
W'orld W’ide's intcmatinml contract 
transportation business. Combined lift 
of helicopter and balloon makes possi- 
ble low ton-mile costs and good pay- 
load-povver ratio for a small initial 
equipment investment relative to the 
lift capabilitv improvement. General 
Mills supplied the balloon experience. 

System has been proposed to U-S. 
Navv- Designers think it might be use- 
ful as a slrip-to-shore cargo lighter with 
the additional advantage of being able 
to aoss tlic beach and deliver cargo 
some distance inland. Usefulness in 
support of Marine Corps vertical en- 
velopment operations might be limited 
bv vulnerability to enemy fire. Lifting 
gas for the balloon must be helium, hy- 
drogen or dissociated ammonia. 

World Wide officials say there are 
comparative!)' few jobs on which a heli- 
copter as large or larger than the Sikor- 
sky S-58 can operate profitably with- 
out subsidy. Experimental liclibargc 
concept should enalsle an S-58 costing 
5250,000 and an aetodynaniieally 
shaped balloon probably costing less 
then SIOO.OOO to cany a payload of 20 
tons at an airspeed of 30 mph. No 
scriouslv proposed liclicoptcr designs 
liavc vet been announced which could 
carry this wciglit alone. ^Vhen they 
become available, thev will probably 
cost well over a million dollars. 

W'orld W'ide Helicopters specializes 
in penetrating primitive areas and is 
now billing itself as a “general trans- 


portation and service contractor." This 
means the compaiiv is prepared to sup- 
plv economical and cficctive transpor- 
tation ranging from dugout canoes to 
modem aiicraft. Applications for the 
helibarge should roughly correspond to 
those for the helicopter alone, except 
tliat speed and range will be reduced 
for the sake of increased payload. W'orld 
W'idc has made a sucrossful business of 
dro|3ping massive oil drilling rigs into 
jungle clearings far from any surface 
transport route. If helibarge could en- 
able tlic company to freight heavier 
equipment, clients exploring for oil 
could use equipment capable of drilling 
to greater depth, or could reduce time 
spent in disassemblv and reassembly of 
tlic equipment. 

Another potential applicition is sal- 
vage of aircraft forced down intact in 
inaccessible country. By avoiding the 
necessity disassembliiig the downed 
aircraft, it sliould be economical to sal- 
vage aircraft which would otherwise be 
written off because of the high cost of 
recovciy. 

Carrying Timber 

W'orld W'ide is studying use of heli- 
barge to render economical a plan to 
log off inaccessible stands of timber in 
the b’at East. Cost of building roads to 
the area over rugged terrain would 
eliminate all the profit in the operation. 
Company officials think helibarge could 
be used to fly in a small sawmill and fly 
out rougli milled lumber. The same 
economics might apply to marginally 
profitable mineral deposits in primitive 
areas. The helibarge system capable of 
supporting operations such as tirese is 
supposed to be cheaper than a fleet of 
helicopters of equal capability. Aside 
from the helicopter and the balloon, 
components of the helibarge system arc 
simple and can be procured or fabri- 
cated easily. 


Initial tests were conducted with a 
nvion-shrouded .spherical polyethylene 
balloon inflated with indrogen and 
teamed with a Bell -f7G helicopter. 
■Approximately a ton of weight was sus- 
pended from the balloon and helicopter 
tovvlinc was attached to the apex of the 
balloon. Takeoffs and landings were 
smooth and easy. Straiglit and turning 
flights vverc made to an altitude of 
1,000 ft. However, the balloon began 
to porpoise as speed increased and be- 
came uncontrollable at 1 5 mph. The 
tests demonstrated that a helicopter 
with a vertical lift capabilitv' of only 
about 450 lb. could transport a one-ton 
pav'load with assistance from the bal- 
loon supplv-ing another 1,600 lb, of lift. 

Second phase of tests used a Gen- 
eral Mills blimp-shaped Aetocap bal- 
loon with a fineness ratio of 3 to 1. 
The aerodynamic shape of the Aerocip 
made it stable and maneuverable. Air- 
speed of 38 mph. was achieved. 

Tliis speed makes it possible to op- 
erate in winds up to 20 mpli. Tire bal- 
loon can be inflated outdoors in mod- 
erate winds and is airworthy enough to 
be flown in winds up to 50 mph. Fabric 
of the balloon can be patched without 
deflating it. In high winds the balloon 
must be tctlieicd at an altitude of 
approximately 150 ft.; it is vulner- 
able to gusty cross winds when close to 
the ground. Size and weight of the 
balloon arc a handling problem and 
means must be devised to cope with it 
before and during inflation. 

Balloons would be deflated for trans- 
portation to the site of the new job. 
However, as long as a job lasts the bal- 
loon would be left inflated. A large 
volume of gas is needed for each initial 
inflation and small volumes must be 
added periodical!)' to compensate for 
losses- Support equipment must include 
a gas generator with an adequate pro- 
duction rate or storage bottles. 
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AVR0 748 AVR0 748 AVR07<«8 AVR0 748 AVR0 748 AVR0 748 


Some aircraft operating today are severely limited in the amount of payload and/or fuel that can be carried from 
hot and high airfields. The low-cost Avro 748 can operate from these 'critical' airstrips without restriction on use- 
ful load. Where restrictions must be applied, these are much less severe than for any other aircraft In this class. 
The Avro 748 takes off and lands safely on semi-prepared surfaces, and can operate with full payload from airfields 
of very limited runway length. At maximum take-off weight of 33, 000 lbs. (14,970 kgs.), the total distance to take off 
and reach a height of 35 ft. (10.69 m.) is 2,520 ft. (768 m.) in International Standard Atmosphere conditions at sea 
level. Thlsaircraftcanalsotakeofftn3,500ft.ononeengine. HAWKER SIDOELEY AVIATION 

3Z Duke Street, SI. James's, London, S.W.1. 



wherever 

there’s 
an 


airstrip 


There can be an AVRO 748 
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Pan American, National Stock Plan 
Vetoed in Examiner’s Proposal 


Washington— Abimclomiicnt of stock 
exchange and option purchase plans 
incorporated in a three-part agrecincnt 
between Pan Aineriain W'orld Airwass 
and National Airlines (A\V Nov, 10, 
1958, p. 39) has been reconnneiided by 
a Ci\ il Aeronautics Board hearing exam- 
iner on grounds that approval of the 
stock phase nould result in control of 
National by Pan American and in the 
indirect granting of a domestic route to 
the larger carrier. 

At the same time, Examiner Leslie G. 
Donahue said he approved of National's 
two-year lease of Pan American Boeing 
707 jet equipment now in its second 
and final voar and recommended ap- 
prosal of a long-term lease under which 
the carriers would enter into a mutual 
lease of 707 and Douglas DC-S equip- 
ment for a 10-scar period beginning 

Donahue, hosveser, conditioned his 
approval of the long-term lease on an 
cxtensisc plan that svould require the 
airlines to divest themselses of a mutual 
exchange of 400,000 shares of stock 
each and the elimination of an option 
[Xmiiitting Pan American to purchase 
an additional 250,000 shares of Na- 
tional stock. Here’s how ahandonment 
of the stock plans would be accom- 
plished under the Donahue proposal: 

• No later than 30 days after a final 
CAB order in the inscstigation, the 
carriers sliould return tlic 400,000- 
share blocks of stock already mutrrally 
exchanged and cancel the additional 
slock option purcliase provided for Fan 
,\mcrican. If all or part of tlic option 
has already been exercised. National 
should repurchase the shares for the 
same price at sshich they were sold. 

• Within the same period, the carriers 
should file any alternate plans for the 
sale of stock licld bv each other. 

• Any plan .submitted svil! be subject 
to CAB apptosal and require disposal 
of flic stock b\ sale within a one-year 
period from tlic date of approial. 

• During the jieriod prior to the actual 
sale the stock must be held by an in- 
rlcpendcnt trustee wliii will have sole 
rights to sote the stock with a majority 
of stock at stockholders’ meetings of 
the respectii c airlines. 

• Plan submitted must not |)crniit an\' 
|ira rata clistriliutimi of stock to the 
'•hareliolders of either carrier. 

• Stock may be sold through the New 
York Stock Exchange dirceth' to se- 
lected purchasers not purchasing for 
iunnediate resale or to underwriters and 
dealers, with a proi'iso tliat no one per- 
son or group mas- acquire mote than 
1 0.000 shares. 


• Stock inav not be sold to any person, 
firm or corporation where flic carriers 
or tlieir trustees bclicse purchaser acqui- 
sition ss'Ould require prior CAB ap- 

• Any shares of National stock acquired 
bv Pan American tlirougli its purchase 
option must be placed ssith an inde- 
pendent corporate trustee and later 
sold svithiii one year of tlic date of pur- 
chase. During this period, the stock 
would be soted by tlie trustee, along 
with a majority of all other National 
stock, ill tlic same manner as stock ex- 
changed betssecn tlic carriers. 

• Any agreement between the airlines 
and trustees must be approved by CAB. 

• Both carriers must file a quarterly 
report with the Board during the period 
of stock disposition showing the num- 
ber of shares of stock sold and the 
names and addresses of tlic purchasers. 

• CAB must retain jurisdiction over 
the proceeding as a follow-up to its final 


Basis of Donahue’s argument is that 
Pan American already has attained in- 
direct control of National tlirougli the 
joint exchange of 400,000 shares of 
stock in December. 1958. Pan Ameri- 
can, he said, holds about 25% of Na- 
tional's stock and lias become its largest 
single sliarclioldcr. Exercise of its pur- 
cliasc option would gi\e the interna- 
tioiial carrier a total percentage of 30%, 
l^miahue said, as compared with Na- 
tional holdings of Pan .American stock 
which amount to only 6%. 

Holding of the exchanged shares for 
a period of eight years by an independ- 
ent trustee would liai c little effect on 
the question of control over National. 
Donahue said, since National officers, 
who are elected for a period of only 
one vear, would be unlikely to oppose 
the desires of Pan American as the 
largest stockholder in the company. 

-Approial of the stock transactions, 
the examiner said, also would amount 
to the “fulfillment of an ambition long 
cherished’' by Pan American . . . that 
of gaining a domestic route, between 
Boston. New York and Miami, even 
tliough the airline’s past applications 
for a domestic route haic been te- 
pcatcdlv denied by the Board. 


Hawaiian Carriers Reap Bonanza 
From Sightseeing Over Volcano 


Hilo, Hawaii— Hawaii’s hvo local air- 
lines last montli reaped an unexpected 
revenue bonanza brought about bv 
thousands of siglitscers eager for an 
aerial l iew of a lolcanic eruption in tlic 
ancient crater of Kilauea Iki about 35 
mi. from here. 

,\ total of three eruptions, the long- 
est uf which lasted sewn days and 
nights, proiidcd both Aloha Airlines 
and Hawaiian Airlines with top load 
factors in a steady flow of 440-mi. 
round-trip excursion flights between 
Hoiioluiu and tlic rim of the crater. 
The latest eruptions were no match for 
the thrcc-iiionth eruption of the crater 
in 1955 wlien the spectacle attracted 
enough iiasscnger traffic to pull both 

BOAC, TCA Pact 

London-Iiitegration of schedules foi 
changeabilits- of tickets have been aii- 

Corp. and Ttan.s-Canada Aii Linei 
an agrecincnt uhich comes into effect 
Mar. 1. Offices of both ni>erators 
conduct business on behalf of each other. 

Move Is interpreted, at least in 
s BO.VC’s answer to Ait Union, the 
onibination of French, Italian. Bclgiai 




ortly. 


carriers out of the red for that year. 

Nes'crtheless, last month's volcano 
skvrocketed revenues and set new No- 
vember traffic records as botli carriers 
pressed their DC-3 aircraft into seniee. 
Hawaiian .Airlines also pulled its DC-6B 
into the operation in the first time this 
aircraft has seen inter-island service. 

During flic iiioatli, .Aloha carried a 
total of >0,710 passengers as compared 
with 15,377 in the same month of last 
vear-a 1 50% increase. Hawaiian hauled 
45,899 irasseiigcrs in the same period as 
compared with 29.007 passengers in 
November of last year. 

Both carriers made their most spec- 
tacular gains during the first eruption 
wliicli la.vted a full week. During the 
week. Hawaiian carried 10,651 pas- 
sengers for total revenues of S157.500 
a> compared with the 2,647 passengers 
canied and 546,725 in revenues col- 
iected during the corresponding week 
of 1958 on its Ililo operation. Aloha 
during the week carried 4,288 pas- 
sengers for total revenues of 5102,159. 

•Volia operated the first flight over 
Kilauea Iki on Nov. 14 wlien lava first 
spurted out of the crater at 8:00 p. m. 
One of its fleet of three 44-passcnger 
Fairchild l’-27 turboprop transports left 
Honolulu at 11 p. in., circled the vol- 
cano and returned at 1:30 a.iii. 

Hawaiian was tlie first to exploit the 
volcano'.s rcvciuic potentLil. First com- 
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iiiercial flight took off from Honolulu 
at 12:30 a. m.. and by 2:30 a. m. the 
carrier had sent three 52-passcngei Cun- 
vair 440 flights to circle the rim. De- 
spite the late liour and the short notice, 
Hawaiian's Honolulu terminal, located 
on the opposite of the field from the 
main terminal, was jammed with pro- 
spective passengers. 

During tlie fmlowiiig seven day s, both 
carriers conducted vigorous advertising 
and promotional campaigns to mainhain 
the licavy traffic flow. Hawaiian |iitchcd 
a large tent near its loading gates to ac- 
cniimiodatc overflow crowds. Passengers 
waiting for flights were given a preview 
of their trip in the tent— continuous 
color movies of the eruption. 

Here's how the two airlines operated 
during Kilauea Iki's flaming week: 

• Hawaiian Airlines made 51 excursion 
flights from Honolulu around the vol- 
cano and hack; seven flights from Hilo 
to the volcano and return; 136 round 
trips from flonnkilu to flilo, juinping- 
off point for surface trips to Kilauea 
Iki. 

• Aloha made 23 excursion flights from 
Honolulu around the crater and re- 
turn: seven flights from Hilo to circle 
the crater, and 90 Honolulu-Hilo round 

On the sixth day of the first eruption, 
one Convair of Ilawaiian .Airlines and 
two of Aloha’s transports were show- 
ered with cinders from a column of lava 
and rock that was shot up 1,150 ft. by 
the volcano. Windshields of all three 
planes, which were flying an estimated 
1,000 ft. above the crater area, were 
cracked, but no further damage was 
inflicted. 

Alitalia Doubles 
Atlantic Traffic 

New York— Alitalia carried 57% 
more North Atlantic passengers during 
the first 10 months of 1959 than dur- 
ing the same 1958 period. Total was 
35.275. Capacity was up 40% to 
57.103 scats. 

The Italian carrier expects to double 
its available seats and its pa.sscnger 
business next summer vvitli a publicity 
assist from the 1960 Olympic Games, 
to be lield at Rome in August. Alitalia 
plans to introduce Douglas DC-8 jet 
service on the North -Atlantic Apr. 1, 
and to offer daily transatlantic jet 
schedules and one daily DC-7C flight 
during the 1960 peak season. 

El Al Israel Airlines carried 12.618 
passengers in summer 1959. up from 
9,263 the previous June througli Sep- 
tember period. Capacity was up from 
12,748 scats to 18,770 scats. Tlie 1958 
and 1959 El Al figures were inadver- 
tently transposed in an Aviation A\'kek 
roundup of North Atlantic traffic (.AW 
Dee. 7. p. 38). 
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COCKPIT 

VIEWPOINT 

By Capt. R. 


Wind, Noise and a Hot Water Bottle 

In an effort to shield citizens living in the vicinity of Los Angeles 
Intcnuitional Airport from aircraft noise, the F.A.A in Draft Release 59-17 
proposes drastic restrictions in the use of tliat :iirporf. If adopted, the 
regulation would require all takeoffs and landings to be made to the west 
wlien tlic wind is less tlian five knots. Pilots deviating from this procedure 
would have to submit a written report within 48 lit. stating their reasons 
for such deviation. Granting tliat the prevailing operational direction al 
Los Angeles is west, tliis proposal has many bad features. It indicates a 
surprisingly naive knowledge of the operation of turbojet airctaft as well as 
the flow of traffic at a major terminal; it assumes a “guilty until proven 
innocent" attitude, and it provides no safeguards against certain operating 
hazards. It is a proposal to which 1 can only register a loud "No." 

This plan is an effort to expand the scope of the "preferential runway” 
svstem begun in the New York area about a decade ago and now used 
throughout the countrv. Used with mature operational judgment, this 
svstem is a good thing as it provides for the use of certain runways when 
wind conditions are not a dictating factor. Unfortunately, this plan has 
been badly overdone. Now the FA.A apparently feels that it is necessary 
to expand tlie system by force. 

Wind Factor 

Tlic Los Angeles proposal is, of course, specifically aimed at jet takeoffs— 
tlie most critical phase of today's airline flying. The takeoff of a transconti- 
nental jet can only be legally accomplished by taking into account every 
fraction and decimal point of tlie wind, runway, temperature, fuel, etc. 
Everv jet pilot still blanches when recalling many of these "legal” depar- 
tures. Tlic FAA now has tlic temerity to suggest that we disregard a wind 
factor of some 10 kt. ('I'he difference behveen a five knot headwind and 
five knot tailwind.) 

I''urthermore, the proposal is quite vague about everything except pilot 
punishment. Nothing is said about who certifies the wind. Is this a remote 
reading, from the airport surface or from higli atop the tower? Is this a 
hasty instrument “interpretation” bv a tower trainee or a precision record, 
in degrees and tenths of a knot velocity, printed on a time-stamped tape? 
Let it be remembeted tliat tower controllers arc understandably reluctant 
to reverse tlic flow of traffic at a major termiiuil. 

Some amazingly devious wording is used to circumvent a true report 
of tlie wind. Southwest takeoffs at La Guardia, for instance, will be con- 
tinued under the guise of "wind variable, occasionally eight knots” until 
a persistent questioner elicits the infonnation tliat the wind is indeed "from 
the nortli quadrant.” But tailwind operations continue regardless of this 
meteorological fact. 

Jet takeoffs arc accomplished bv "rotating," that is. lifting the nose, at 
a specific point down the ninway. Otherwise, one goes smashing through 
the boundary fence. If all goes well, however, one cleats obstacles at the 
bmindarv bv several feet. But the Los .Angeles runwav, at the rotation point, 
start.v uphiii-sonic 25 ft. in 4.000. So the jet doesn’t fly when advertised— it 
sort of taxis ii|jliill out of Los .Angeles International. 

I note with interest that, over in another branch of FAA, the people 
arc so worried about the ability (more precisely. lack of ability) of turbo- 
jets to stop inside airport bimndaries on aborted takeoffs and iev landings 
that they arc investigating some rather extreme devices. One of these 
gadgets is a water-filled neoprene diaphragm, several hundred feet long 
(and vvortli more than half million dollars) on top of the riinvv-av. Siip- 
posedlv it will "retard” tlic passage of a jet. And so it goes. \Vc will 
vv-atcli vvitli interest this battle behveen the wind and the hot water bottles. 
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first solid state 
engineering computer 
in the lotv-price field 


Here is a new and powerful stored program, desk-size com- 
puter designed to bring more computing ability to engineering 
problems at low cost. 

Transistorized throughout, the IBM 1620 is the only solid 
state, core-storage computer in its price class. 

Easy to learn— easy to operate— easy to communicate with 
—this powerful computer relieves engineers from routine 
calculations— frees them for creative tasks. 

Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape. Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control. 

This new computer with its two-address instruction format 
and variable field length, gives you up to 50% more storage 
capacity than a fixed word-length system. 

All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 
the I620’s timesaving capabilities. 

Programming is simplified through the use of IBM Fortran 
—a mathematical programming system which compiles ma- 
chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package. 

Call your IBM representative— ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 
cessing equipment, this system may be purchased or leased. 



BALANCED DATA PROCESSING 



Balanced Data Processing Combines systems and services insepa- 
rably to produce performance in the best tradition of more than. 
45 years of IBM experience. It means more production per data 
processing dollar for you. 


SHORTLINES 


AIRLINE OBSERVER 

►Scheduled aitliiies this \-ear will report a record high in the number of 
accident fatalities. Tluis far this year, there have been 17 fatal accidents in 
.scheduled airline operations— 529 |)assengers and crew members have been 
hilled in addition to persons on the ground. Oser-all. there base been i03 
aviation accidents in the U.S. to date. In domestic scheduled operations, 
177 passengers and 35 crew members hate been killed as compared with a 
pretions high of 156 piisscngcrs in 1955. No pattern of accident causes has 
been evident, but bcdcr.il Aviation .Agency is tightening Siifety enforcement 
activities during the next 50 da\s and is stiffening safety inspection of train- 
ing, line operations, type-rating, transition checks and six-month proficiency 
checks- 

► Watch for Lufthansa Geniian Airlines to place an order this week for 
seven Boeing 720-420 medium-range turbojet tiansi>orts. Canicr now has 
four Boeing 707 Intercontinental turbojets on order. Desire to operate a single 
familv of aircraft in its fleet is bclicsed to have ti|)ped the scales in fa\or 
of Boeing over the Convair 600. 

► Chicago Helicopter Airw-avs is considering the purchase of two Sikorsky 
S-38s to add to its fleet of six already on order as a result of increasing 
passenger tr.iffic. The carrier also may re\isc its tcnt.itise plans to phase out 
its S-5Ss as the six S-61 turbine helicopters (3n order ate delisetcd in 
1961-62 and seek to expand its routes to include more Chicago suburbs. 
Milwaukee, Indianapolis and Detroit. CII.A noiv projects increases in total 
passengers carried annually to 550,000 in 1960, 500.000 in 1961 and 
1 million in 1962 when the six S-61s arc in full scn-icc. 

► Lake Central Airlines has completed an engineering esaluation of a 
Convair 540 powered bv Allison 501 turboprop engines. Although opera- 
tions officials of the airline were im)ircssed witli the Coovair's performance 
over Lake Central routes, the carrier is not expected to launch a tc-equi|> 
numt program in the foreseeable future. At the recent Assn, of Local 
Transiiort Airlines’ meeting in Indianapolis (AW Nos. 23, ji. 45), Lake 
Central Executive Committee Chairman Dr. R. B. Stewart emphasized 
that prospects for converting to turbine power were dim and said that 

. we just can’t equip at these costs.” 

►British European Ainvas's’ load f.ictor on its London-Moscosv route has 
dropped from a summer peak of 65% to a current 25%. To stimulate 
tr.iffic. the airline svill introduce tourist round trip fares of $238—28% less 
than present fares. 

► Initial talks on pooling of airline ground equipment and facilities at major 
airports ha\c been conducted within the Air Transport Assn. Purchasiiig 
Coniinittec, but most observers believe that first jsooling agreements will 
he worked out bilaterallv— similar to the present agreement between Ait 
France and TWA rather than on an industrywide scale. 

► Rtissian-twcked Council for Mutual Economic Assistance’s pcrniancnt 
working group on air transportation has conducted a Moscow meeting of 
Communist-bloc nations to discuss recommendations for standardizing jet- 
age fliglit rules, cominuniMtioiis and control tower procedures. Need for 
new and modernized commercial airports in eastern Europe also was 
rexiewed at the session which was attended b\- representatives from Bulgaria. 
Hungary, East Germam'. Rumania. Poland, Czechoslovakia and the USSR. 
Delegates from Red China and Outer Mongolia were present as observers. 

► Potez Air-Fouga, French aircraft firm, is developing a four-engine transport 
designed to carry 20-25 passengers. Aircraft, which is being devcloircd 
without government .sup)>ort. is expected to fly sometime next year. Plane 
will be powered liy 450 bp. Turboracca Astazou turboprops. 

► Venezuela and U.S. delegations met last week in AVasliington to begin 
talks on the bilateral air transport agreement between the two countries. 
Primarv purpose of the sessions is to resolve problems arising froni the 
forthcoming introduction of turbojet equipment on Venezuela-0. S. routes. 


► British Overseas Airways Corp. plans 
to extend its de Havilland Comet 4 jet 
transport senice to the Caribbean area 
ill February. Initially, BOAC plans six 
Comet 4 flights per week from New 
York to Montego Bav, Jamaica, xvitli 
three flights on a nonstop basis and 
three others stopping at Nassau. 
Bahamas. The airline reports that the 
Comet 4s now in scrs'ice over its North 
Atlantic routes are carrying near-ctipac- 
itv loads. Fliehts on the London-New 
A'ork route, BOAC says, arc running up 
to 96% of capacitv; London-Montreal 
flights up to 95%.' 

► Communist China plans to increase 
its airline network to at least 46,575 
mi. bv 1962, last vear of the nation’s 
second five-vear plan. Present network 
is over 22.356 mi. Peking now has 
regular air connections with more than 
70 domestic and foreign cities. 

► France’s aronnd-the-world service, 
first reported hi’ Aviation AA'f.f.k 
(AW Xov. 9, p. '50), is scheduled to 
begin Mav 10 when Transports Acti- 
ens Intereontinentaux extends its sen'- 
icc from Bora Bora in the South Pacific 
to Honolulu and Los .Angeles. The new 
service will link with Air I'rance flights 
easrivard from Los Angeles as far as 
Saigon, South Vietnam, where it wiil 
connect with TAI’s South Pacific oper- 
ations. 

► Pan American World Airways is plan- 
ning to incorporate Chinese-speaking 
stewardesses on its routes from the 
U.S. to Tokvo and Hong Kong. .Appli- 
cants must be able to speak conversa- 
tional Cantonese as well as English. 
Pan .Anicric.in has been using steward- 
esses conversant in Japanese on its Jajja- 
nese flights for the past several years. 

► Sabena Belgian World Airlines is 
manufacturing scicn 56-seat sets of an 
airliner seat designed to absorb high 
decelerations for Air France. Seats will 
he used in first-class passenger cabins 
on Air France’s Boeing 707-520 turbo- 
jets. U. S. .Air Force also is considering 
using the s-amc type seat. In laboratory 
tests, resistance of the Sabena-designed 
seat to deceleration was about 20g. 

► San Francisco International Airport 
reports that 570,275 passengers flew 
in and out of the airport during Octo- 
ber for an increase of 49,097 persons, or 
15.3%, over the same period of 1958. 
Tlic airport handled 5,627,883 lb. of 
air- and first-class mail during the 
montli, a decrease of 1.8% from last 
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SAVES SPACE ON THE "QUAIL" 



from its B-52 mothership, spoce and weight ore at a 
strict premium. Equally valuable is the highest degree 
of reliability in each of its components. And in choosing 
minioturized quick-disconnect couplings for the Quoll, 
McDonnell selected Aeroquip 1010 Series Self-Sealing 
Couplings. They ore used in the fuel, lube oil, and 
pneumatic systems on the Quail, to provide maximum 
space and weight savings with complete reliability. 

Because of its simple construction, light weight (only 
.037 lb.), and minimum pressure drop, the 1010 coupling 


coolont lines for electronic components. It will operate 
at pressures up to 1000 psi in temperatures from —65° 
to +400°F. 

Aeroquip's engineering stoff, the largest and most 
complete in its field, has developed literally hundreds 
of speciolized quick-disconnect couplings. If you hove a 
fluid line connection or disconnection problem, Aero- 
quip's unmotched experience ond resources ore at your 
service. Moil the coupon below for information and 
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PURECO CO2 puts the freeze on Wyle test chambers 


Inside this low temperature chamber at Wyie Lab- 
oratories. missile and aircraft mobile ground sup- 
port test units are subjected to temperatures plung- 
ing well below arctic fare. 

The best refrigerant for this important test job 
is PURECO CO- in bulk liquid or solid form 
( -DRY-ICE") . It can be ACCURATELY CON- 
TROLLED. is MAINTENANCE-FREE, CON- 
VENIENT, RELIABLE and LOW IN COST. 


Wyle standardizes on PURECO CO- because 
PURECO means dependability of supply and 
know-how. 

PURECO’S Technical Sales Service is qualified 
to assist you in adapting CO-, to any particular 
refrigeration or inerting application- Cali your 
PURE CARBONIC representative. There are 
more than 100 PURECO locations from coast 
to coast. 



Pin-e Carhonie Coinpanif 

ISO EAST 4JNB STIlEEt, NEW TOSK IT. N- Y. 
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SPACE TECHNOLOGY 


ATLA$-ABLE IV jiuvload. containing 130 lb. nf iiistraiuentation on 5-in, shelf inside payload waist (left) is most sophisticated space 
probe package attempted by U. S. Iiistnnnentatian w-as developed by Space 'I'echnology Laboratories. Satellite internal teinperahirc is 
held to about 70F by 50 four-bladcd pinwheeis on surface (rightl. each mniintcd cm a tciiipccahirc-seiisib've coil. 


Atlas-Able IV Instrumentation Detailed 


Washington — Instrumciitatiuii pack- 
age carried by the recent unsuccessful 
Atias-.^bie IV, the most sophi.sticated 
yet attempted (AW Dec. 7, p. 31). was 
designed to proside more detailed data 
on the nature of Space radiation and 
magnetic fields in the siciiiitv of the 
ciirth. the moon and the space hcbscca. 

Correlation of radiation data ob- 
tained from early satellites, fragment-ary 
because of payload limitations, lias been 
diffiailt because nicasutcmcnts ncre 
made at different times, altitudc.s and 
locabons. By combining seseral differ- 
ent tspes of radiation sensors into a 
single payload, together witli sensors to 
measure magnetic field stiengtli and 
direction and satellite aspe-ct angle tela- 
tisc to the sun, scientists hoped to ob- 
tain important new insight into the 
enviromiicnt of .space. 

.\tlas-.^blc Iv instrumentation de- 
signed to measure radiation included: 
• Iligh-ciiergy radiation counter dcscl- 
iipcd by the Unisersits of Cliiciigo was 
ttesigned to measure ‘’bard" radiation. 
consistiiiE of electrons «ith energies 
greater tmii 12 million electron \-olts 
(MH\') or protons uith energies alrove 


70 MEV. The device, called a ''pro- 
portional counter telescope." was in- 
tended to measure the high-energy 
radiation trapped in tite e-artli's mag- 
netic field as sscll as Iiigh-intcnsib- 
radiation coming from the sun. I'lic 
?-lb. dcsicc cunsi.stcd of a cluster of .six 
argoii-gas-filled cylinders surrounding a 
seventli cvlindcr. Tlic entire bundle, 
surrounded by a thin lead shield, meas- 
ured appro.xiniateb- two inches square. 
Iligh-cnergy radiation p;irticles pene- 
tniting tlic lead shield and am- one of 
tlic cy linders ionizes the argon gas, pro- 
ducing an electric pulse. If the prirticle 
is nf cxtrenielv liigli energv. it also will 
pass into the center cylinder and pos- 
sibb- into tlie counter on the opposite 
side. Tlie munlKT of counters pene- 
trated is a measure of the particle 
energy. The six outer counters were 
connected in a group of tlircc to also 
|x.'nnit the dcsicc to register three 
simultaneous penetrations (triple co- 
incidence) in tlie presence of high flux 
densitv. 

• Total radiation flux counter dei clopcd 
hv the Uiiii'crsitv of Minnesota con- 
sisted of an ionization chamber and a 


Gciger-Mueller tulx- wliicli arc sensi- 
tive to nicdiuni-cnergy radiation. This 
two-pound unit was intended to meas- 
ure the over-all radiation clianges and 
the energy levels of cosmic rays from 
the sun as well as clianges occurring 
during sunspot activitv. The ion cham- 
ber. consisting of a thrcc-inch metal ball 
filled svitli argon gas. was an integrating 
type. Tlie halogen Geiger-Mueller 
counter w.is similar to those carried bv 
the Pione-er III and I\' and on the 
Explorer VI. 

• Scintillation counter dcseUipcd by 
Space Tclinology Lidioratciries, Inc., 
was intended to iiicaMire extremely 
low-cncrgi- radiation. Tlic tlircc-poimd 
device consisted of a plastic cilinder 
21 cm, in diameter and a pliotomulti- 
plier tube. Radiation passing tlirough 
tlic plastic produces a small burst of 
light nhose intensitv is measured bv 
the photoniiiltiplicr and com-erted into 
an electticnl signal. 

Because magnetic fields can trap or 
deflect radiation pirticlcs. scientists ex- 
pect magnetic field instrumentation to 
shed additional light on the nature of 
radiation and vice \crsa. Tlic Atlas- 
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MISSILE DESIGN WITH HIT CO IN MIND 


Missile design is probably the world's most exacting technology relative to the need for high tem- 
perature insulation materials. 

HITCO is one of the world's lending develoyers and iiianiifacliircrs of ultra-yerfonnance 
tliennal ninterials capable of resisting extremely high temperatures, even up to 15,000°F. for 
short duration! 

If you are looking for down-to-earth answers for out-of-this-world high temperature problems, 
keep HITCO in mind in your Missile Design! 



• REF^ASILMaterlals 

• THEftMO'COUSTI Materials 

• THOMPSOglss Matsrljls 

• ASTAOLITE Rginlorcea Plastics 

• H1TCDRE Structural 
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ATLAS-ABLE IV vehicle is Uimclicd at 
Cape Canaveral, Fla. 


Able IV payload included the following 
instruments for measuring magnetic 
fields; 

• Fliix-gatc magnetometer developed by 
Space Technology Laboratories was de- 
signed to measure magnetic fields of 
tlic cattli and the moon along one axis 
of the satellite. Device weighed 2J lb. 

• Scatch-coil magnetometer, also devel- 
oped bv STL. employed a sensor con- 
sisting of a niu-mctai core and 5,000 
turns of fine copper wire. The one- 
pound device measured the strength of 
the magnetic field entering the middle 
of the satellite. 

• Aspect indicator consisting of a small 
photocell provides a signal which indi- 
cates satellite angle relative to the sun. 

Cnmbination of data from the two 
types of magnetometers, «hcn cone- 
latcd u'ith information on the solar 
aspect aiaglc of the satellite, was ex- 


pected to show the strength, dircctioia 
and distribution of magnetic fields in 

Tlic Atlas-Able IV also carried a 
21 lb. scanning device, a crude form 
of television camera, intended to pro- 
vide a dark-aiid-light reproduction of 
the moon and earth’s surtace. Tlic de- 
vice, identical to the camera used on 
Explorer VI to transmit back a cloud- 
cover picture of the Central Pacific, 
consists of a mirror in a metal tube 
which focuses light and dark impres- 
sions on a photoelectric device. As the 
satellite spins at 21 revolutions pet sec- 
ond, a scries of light intensity signals i.v 
produced that can be transmitted back 
to earth, recorded on magnetic tape and 
subsequently used to produce a cnulc 
picture. Each signal produces a light 
or dark dot. with a tot.il of 128 dots 
forming a horiaontal line in the pic- 

Radio Receiver 

■Ihe .satellite also was outfitted with 
a small, extremely sensitive vcrv-low- 
frequency (VLE) radio receiver built 
bv Stanford Universitv which was in- 
tended to receive natiiral radio waves 
genentted by ionized space gases at a 
Frequency of around 15 kc. The results 
of this experiment also were expected 
to provide additional clues on the radi- 
ation and magnetic fields found in 
interplanctan' space. 

Two small transponders aboard tlic 
Atlas-Able IV payload were to provide 
means for determining electron densi- 
ties in space by measurement of small 
time delays in propagation of the signal 
from the earth to the satellite and back 

All of the instrument data was to be 
telemetered back bv means of tlie digi- 
tal Tclcbit system developed bv STL 
(AW' Sept. H. p. 91). Data arcunni- 
latcd when the satellite was not within 
range of an earth telemetry station 
would be stored and the accumulated 
totals transmitted when earth contact 
was subsequently established. I'ollow- 
ing readout of totals, instanb.mcous 
readings would then be sent for the 
remainder of the transmission. The sig- 
nals from the facsimile camera vsere to 
be transmitted continuously. 

UHF Transmitters 

'Ilic satellite carried two five-watt 
UHE transmitters for telemetry oper- 
ating at a frequency of 378 me. 'I'hc 
two transmitters were connected so that 
either could transmit all of the instru- 
ment data, providing backup in the 

The satellite pavload, including a 
provision for initiating 20 different func- 
tions such as engine start-stop bv means 
of radio signals, employed more than 
2,500 transistors and 3,500 diodes. To- 
tal weight of instruments, telemetry 



INFRARED 

DETECTION 


Infrared sees and hears 
but doesn't speak! 
That's the unique tactical 
advantage of passive 
IR detection systems. 
Other benefits include 
simplicity, accuracy, 
iower cost. 

We invite you to 
learn more about advanced 
Avion iR techniques 
for detection, tracking 
and guidance. The 
Avion infrared laboratory 
will be glad to apply 
its diverse IR experience 
to your particular need. 


FIIE£! 1960 “SPACE YEAR IV’ CAIENDAR/MEMO 
BOOK ...YOURS ON REQUEST! 





FOREMOST IN AVIONICS 


AVION DIVISION 

a C r .NDUST..ES .NCORPORAT.O 

n PARK PLACE, PARAMUS 1, N. J. 
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YOU PAN 
“TAKE IT 
WITH YOU 


..with Tl electronio surveillanoe systems 


* Target acquisition and recogmtton: You can search Plus: training aids and maintenance services 
a huge area in minute detail for widely separated, lethal to assure that both men and equipment are at 
forces and installations — many of which are highly mobile. top efficiency. 


* Target location: through navigational aids so accurate 
that conventional warheads may be used on concentrated 
targets with a high probability of success. 

Data Handling: to interpret and relay the target data 
from Tl-equipped drone.s and snooper aircraft to the field 
commander in useable form. 

* Weapon damage assessment: verifies weapon accuracy 
and evaluates the remaining threat. 


This capability now exists at TI, with the latest 
and most sophisticated airborne reconnaissance 
systems being flown daily at TI's Avionics 
Test Center. 

For detailed discussion of TI Surveillance hard- 
ware, currently in production for the USAF and 
US Army Signal Corps — cleared personnel 
“with need to know" are urged to call or write: 
SERVICE ENGINEERING DEPT. 


KESEARCH/DESIGN/DEVELOPMENT/MANUFACTURINC of systems for: Air fra/h> cmil>:>l • Airborne 
early learning • Aiitimiissile • Antisubmarine warfare • AttaeU eonirni • CnunternicasHres • Missile systems 
XavigatioH • Reconnaissance • Space e/eefronics; ant/ on tletector cells, engine instnnncnts, infrared, intercom, 
wicroieave, optics, sonar, radar, telemetry, time standards, timers, transformers and other precision devices. 


Texas, 


Instruments 

INCORPORATED 


APPARATUS DIVISION 


NASA Asks Patent Rule Change, 
Proposes More Flexible Policy 


equipment and power suppiv was 121 
lb. 

Electric power fur tlic pavload «as to 
be supplied by nickel cadmium batteries 
charged bv 8.800 silicon solar cells. 
10^ more’ tlian tlie number c.irried on 
Explorer \'I, nicsc were mounted on 
four ixiddlewhcels similar to the ones 
used on Ex|3locer VI. Paddlcwliecis 
nerc folded during lauucli nitli springs 
to erect them after second-stage burn- 
out. Solar tells could supply a nuixi- 
muin of 6fi watts power in direct sun- 
light, 

A novel method was empkned to 
maintain temperature of the instru- 
mtmf compartment at apiiroximatcly 
TOb' while the tempeniturc of the pad- 
dlcwhccls might \arv from minus 200F 
to plus 200b . Developed bv S TL, the 
new technique empkned 52 four-bladcd 
pinwircfl-type devia's located around 
the surface of the satellite skin. Each 
pimvheci was mounted on a teinpicta- 
tiirc-sensitivc coil in such a manner that 
changes in tempeniturc of the ctiil 
wmuld cause the pinwhecl to rot.ite 
slightlv. The circular area of satellite 
skin underneath the pinwhecl was 
coated with alternate patches of dark 
material wliich absorbed sunlight and 
wliitc material whicli reflected sun- 
light. 

Wlicn the internal satellite tempera- 
ture increased, it would have caused the 
coil to rotate the pinwhecl blades so as 
to cover the dark (heat-absorbing) area 
and expose the light reflecting area. 
W'hcn tire temperature dropped, the 
|)in\vliccl would rotate in an opposite 
direction so that its blades covered the 
reflecting surface and exposed tire ab- 
sorbing surface to sunlight. Each pin- 
whccl-coil combination operated in- 
dependently to provide temperature 
control (if its local area. 

More than 50 scientific and indus- 
trial firms participated in the program 
under the technical direction of Space 
Technology Laboratories. Principal 
subcontracton, in addition to tliose 
mentioned, included Engineered Mag- 
netics. Gilfillan Bros., Hallamorc Elec- 
tronics. Motorola, Radiation, Inc., Ran- 
tec. Inc., and Space Electronics Corp. 

Air Force Establishes 
Satellite Test Wing 

Washington— Air Force has estab- 
li.shcd its first satellite test wing with 
the formation of the 659th Test Wing 
at Palo Alto, Calif., to handle launch, 
tracking and rccoverv phases of the 
Project Discoverer program. 

New test wing is responsible to the 
Air Force Ballistic Missile Division and 
includes tlie instrumentation and test 
squadrons stationed in Hawaii which 
have been participating in Discoverer 
rccoverv attempts. 
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M'asliington— Repeal of the contro- 
versial patent provisions in the 1958 
Space .^ct and substitution of a more 
flexible set of rules is being recom- 
mended to the Patent Subcommittee 
of tlic Iloii.-ic Committee on Science 
and .Astronautics. 

Revision of the patent provisions, 
which liavc been under attack bv con- 
tractors since the law was enacted, was 
proposed bv John A. fohnson, general 
counsel of the National Aeronautics and 
Space Administration, and supported bv 
other government agencies and industrv 
represen ta fives. 

Under the present law, inventions or 
discoveries made in connection with 
space work become the exclusive prop- 
erty of the government unless waived 
under certain conditions by NASA. Tire 
law wa.s patterned after, and is similar 
to, the patent provisions of the Atomic 
Energy Commission. 

Johnson toid tlie subcommittee tliat 
a more useful plan would be to pattern 
the legislation after the National Science 
Foundation provisions wbiclr vvouid per- 
mit NASA to adopt policies and prac- 
tices suited to fit its particular needs, 
lie recommended that this language be 
substituted for the current provisions: 

• “Each contract or other arrangement 
entered into by the Administration, and 
each subcontract at all tiers thereunder, 
which has as one of its purposes the 
performance of experimental, develop- 
mental or research work, shall contain 
provisions prescribed bv the adminis- 
trator governing the disposition of the 
rights to inventions conceived or first 
actuallv reduced to practice thereunder 
in a manner calculated to protect the 


public interest and the equities of flic 
contractor. 

• “llic adininistratot or his designee 
mav, whenever tlic contract provides for 
the vesting of title to an invention in 
the U. S.. waive the rights of the U. S. 
to sucli invention on siicli terms and 
conditions as he determines to be in 
the best interest of tlic U. S.: Provided 
tliat anv sncli waiver shall he subject 
to the reservation of an irrevocable, 
nonexclusive, nontr.msferablc, rovalty- 
free hcense for the practice of sucli 
invention throughout the world by or 
on behalf of the U. S. or any foreign 
government pursuant to any treaty nr 
agreement with the U. S. 

• “Tlie administrator may waive, upon 
the same terms as provided (tlie section 
above) ... all or any part of the riglits 
of the U. S. to inventions made in the 
performance of any work under any 
contract heretofore entered into by nr 
for the Administration which have be- 
come tlie exclusive property of tlic 
U. S. Anv contract heretofore entered 
into by or for the Administration on 
which final pav-ment has not been made 
may be amended without consideration 
to effectuate the purposes of this sec- 
tion: Provided that no such amendment 
shall affect the status of inventions 
which have become tlie exclusive prop- 
erty of the U. S. 

• "The Administration shall be con- 
sidered a defense agency of the U. S. 
for the purposes of the Inventions 
Secrecy Act, Chapter 17 of Title 85 of 
the U. S. Code.” 

"Requirements of good government." 
Johnson said, “call for giving NASA 
greater flexibility so as to eliminate in- 


Transit Satellite Schedule 

Washington— Series of Navy Transit navigation satellites now scheduled include 
these projects; 

• Transit lA— Scheduled to be fired before the end of the year. This will vise a 
three-stage Thor-Able vehicle. 

• Transit IB-Schcduled for launch in or around March, I960. Vehicle will he the 
tvvo.stage Thor-Able Star, a Thor booster coupled to the .AJlO-104. a new version 
of the Aerojet AJIO-IOIA Vanguard engine used in Explorer VI, Tlie -104 
engine will have a single chamber developing approximately the same thrust as 
the -lOl.A but will incorporate sliutofF and restart caoabllity and will have a 
greatly extended burning time because the hiukage will be about 2i times larger. 
Photographic equipment is scheduled to be part of the pavload. 

• I'ninsit 2A-Schedulcd for launch in May. 1960. This also will use the Thor- 
Able Star vehicle, and payload will include photographic capability. This project 
is scheduled to take the place of .Army Signal Corps Courier IB. a delayed repeater 
communications satellite. .Army’s Courier lA project, which also uses a Thor-.Able 
Star vehicle, remains unaffected and is scheduled for launch about June, 1960. 

• Transit 2B— Project not completely fim; at this time, but it is scheduled to use 
the Thor.Able Star vehicle. 


FABRICATION TESTS SHOW... 

New I Titanium 

...in strength. ..in weight. 



alloy takes thelead in rocket case construction 




mightiest ot air powers, the United States Air 
Force, has added a new kind of weapon to its arsenal— 
teamwork of private industry. 

Defense of the free world requires unprecedented 
scientific achievements— new weapons systems so 
advanced they demand the specialized capabilities of 
many organizations. 

The Air Force was first to utilize the great creative 
power available in the combined abilities of private 
industry— the TEAM concept. This Air Force partnership 
with industry has resulted in today's highly successful 
Project Level Systems Management 


Hecently the specialized talents of eight organiza- 
tions were joined together by Hoffman Laboratories 
Division as systems manager in developing a complex 
electronic reconnaissance system for the Air Force. 
The success of this program is proving the value of 
combining the talents of several companies to meet 
the requirements of today's complex weapons systems. 

This kind of teamwork transforms healthy competi- 
tion into powerful cooperation ... providing better 
answers faster and at less cost to the nation in terms 
of time, money, and manpower. 


Hoffman Electronics 

CORPORATION 

HOFFMAN LABORATORIES DIVISION 3740 SoiitN Grind Avenue, Lcs Angeles?. Callfnrnis 


(high calibre. I 



Re-Entry Simulated in Mercury Full-Pressure Suit 

Wearing I’rojeet Meteun- full-|ircssiitc suit. M. Scott Carpenter is subjected to simulated 
rc-entr>' in Ucat-prcssurc chamber at Navs- Air Crew Equipment Laborators-, Pliiiadclphia. 
Suit is (iressurized to F psi.; cliaiiibcr .simulates 60.000 ft. altitude. Suit is being developed 
bj Nnvj-, NASA's Si>ace Tusk Croup and Goodricli Tire and RubbiT Co. 


aclininistrativc burden and minimize 
contractor oppo.sition, all of ivliicli. in 
mir opinion, will serve the best interests 
of tlic National Space Program." 
What Plan Would Do 
Johnson said tlic proposed language 
would autliorizc NASA to do the 
following: 

• Adopt contractual provisions govern- 
ing tlic disposition of rights to inven- 
tions conceived or reduced to practice 
111 the performance of experimental, 
deielopmental or research work. NASA 
could contract to take title to tlic insen- 
film or permit the imentor to retain 
title, whichever would licst protect tlie 
public interest and tiic contractors. 

• Waive- the rights of the U. S.. if it 
would serve its best interests, even if 
flic contract calls for the U. S. to take 
title to an invention. Tlic U. S., ho«- 
eicr. would reserve a roiallv-frcc license 


to use tile imeiition anywhere in the 

• Contracts already made could be 
anieiidcd to conforin with tlic new pro 
visions if final payment li.id not been 
made. 

However, inventions which already 
liad become the exclusive property of 
the U.S. would not be affected. 

Johnson said tluit, wliilc the present 
law pennits the NASA administrator to 
waive ail or part of tlic government's 
riglits to imentimis, the emphasis is on 
taking title, which prevents NASA from 
eontracting for lesser riglits in inven- 
tions macic bv contractors vvlietc tlic 
interests of the govermricnt do not 
require aexjuisition of title. 

Another problem. Johnson told the 
.siihcoimnittcc, is that most of N.ASA's 
contractors arc from tlic same segments 
of indn.stry tliat do most of their con- 
tracting with the Defense Department. 
In most cnse.s, he said, the same tcch- 



tliixilcs 



problems of space refueling is 
but one phase of FRI’s work 
in fast fluid tranafer. GSE 
applications include handling of 
nuclear coolants, corrosives, 
and exotic fuels. 

Solving the unusual problem is 
a specialty of the house. Whether 
your project requires design, 
manufacture, testing, or plain 
"thinking up answers”, FRI 
is the team to call in . . . write. 
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Cutler-Hammer “Firsts”' 


THREE 


COMPLETE LINES OF 
DEPENDABLE SWITCHES AND RELAYS 


. . .Tested, Proved, 

for Aircraft, Missiles, Communications, 
Electronics 


New Miniature Toggle Switches . . . 

Extremely compact . - . Meet the 
most exacting requirements of the 
military and electronic industry , , . 
Perfect tor aircraft recognition sys- 
tems, communications, and electronic 
instruments - . - Positive make and 
break— toggle works directly on mova- 
ble contact member . . . Wiping ac- 
tion insures good dry circuit contact 
. . . Positive detent for better oper- 
ator “feel” . . . Molded body has high 
arc tracking resistance, good recov- 
ery voltage . . . Available in 2 and 3 
position, single and double pole con- 
struction. maintained or momentary 
action. IVrilc lo Dept. Y2>t6. 


New Positive Action Switches . . . 

First to meet military specifications 
Mil S-8834 . . . New lever, body and 
terminal seals provide absolute envi- 
ronment-proof operation . . , Direct 
toggle-to-contact mechanism guaran- 
tees positive make and break action 
. - . Wiping action insures good dry 
circuit contact . . , Positive detent 
prevents teasing. .-Improved termi- 
nal clearance . . . Available in one, 
two, and four pole construction; sin- 
gle and double throw; with maintained 
or momentary action . . . Unlimited 
circuit arrangements . . -With or with- 
out lever lock, 

Write Jot Publication EAIGR-Y2X6. 


New Hermetically Sealed Relays . . . 

Serve the widening demands of the 
aircraft and missile industries... 
Hermetically sealed for environment- 
proof dependability . . . Designed for 
high ambient temperature, shock, 
and vibration service. . . Fused chip- 
proof glass covering offers great di- 
electric strength with maximum 
recovery voltage . . . Meet the require- 
ments of Mil R-6106B . . . Available 
in Class A or B forms . . . 25- to 300- 
ampere capacity . . . Single- and three- 
pole. with or without auxiliary con- 
tacts . . . 28-volt D-c or 115 '200-volt 
A-c service. 

ll’rilf for Publication EEU0-Y2S6. 




CUTLER' HAMMER 

Cvller-Hcmmer Inc,, Milwaukee, Wis. • itvim-. Airberne Initruments Laberalery. • Sutaemr- Cutler-Hammer Inlernotienal, C. A. 
Canadian Cutler-Hammar, Ltd.; Cullar-Hairirar Mericana, S. A.; Inlarcontinenlal ffecUonlcs Corporation. 


nolcig\- ;ilso foriiii the basis for both 
NAS.\ and Defense Department con- 
tracts, and programs arc often jointly 

' Since NAS-\ practice rccpiircd under 
tile present law differs from tliat of the 
llefensc Dcpiirtment, lohnson said the 
disjjdsition of patent rights in inven- 
tions under contracts that arc basically 
similar and often ssith the same con- 
tractors niav dci>cnd solely upon 
whether the source of funds is N’AS.A 
or Defense Department appropriations. 

Thc N'.\S.\ geuctal counsel said 
N.\S.\ feels "that the gosermnent ought 
to deal cqiialb-. regardless of the agency 
insoivcd. with contractors engaged in 
substantially similar wort. It is there- 
fore neccssars-. to assure itself of the 
eoutiniiing svillingness of contractors 
to |3;irtici|jate in projects of great na- 
tional importance, that N.\SA be given 
discretionary authoritv to adopt con- 
tractual patent provisions in line with 
the Defense Department where ncccs- 
siirv to meet the equities of the situa- 


fohiison added that the proposed 
legislation also would enable NASA 
to adopt patent provisions in its con- 
tracts identical with those of the AEG 
in cases where the production or utili- 
zation of special nuclear material or 
atomic energy is involved. The AEG 
act provides that inventions made un- 
der contract and involving miclc-ar ma- 
terial or atomic energy n il] lie regarded 
as having been made by AEG. 


Other Witnesses 

Other witnesses appearing before the 
subcommittee included: 

• fames P. Falvey, deputy assistant 
secretary of defense for supply and 
logistics, who said Defense supports tlie 
proposed amendment to NAS.A’s statu- 
ton’ patent poUev. 

• fames P. Sums, chairman of tlie Gov- 
ernment Patent Poliev Study Commit- 
tee of the National Council of Patent 
L;iw Assns., who said acceptance of 
N.ASA’s proposed changes, until a uni- 
fomi government policy can be formu- 
lated. will make tesenreh in the space 
field more attractive to private industiy 
and help preserve the nonnal function- 
ing of ttie patent system. 

• Charles L. Sliclfon, United Aircraft 
Corp.'s patent section, who testifie'd on 
behalf of Aerospace Industries Assn., 
saving the patent provisions of NASA 
are radicallv different from auv provi- 
sions previouslv used in government 
contracts in the aeronautical and re- 
lated fields. He asked that N.-\S.A be 
given the same privili^es as the De- 
fense Department to issue regulations 
that can meet the needs of government 
and, at the same time, protect tlie pub- 
lic interest and the interests of contrac- 
tors and subcontractors. 



Bendix 

Craftsmanship 
at work for you 


WIDEST RANGE OF MICROWAVE GAS 
NOISE SOURCES AVAILABLE ANYWHERE 


Since accurate measurement of a 
receiver's inherent noise level is 
vital in determining a value for 
absolute signal level for a given 
signal-to-noise ratio, it stands to 
reason that the noise source tube 
used should fit the specific job 
requirements exactly. 

The tremendous variety — 
biggest in the industry — of 
Bendix* Microwave Gas Noise 
Source Tubes is your best guar- 
antee of matching noise sources to 
the application— whether that 


application be in the laboratory, 
in field service, or as a component 
of the system, 

Our new improvements in design 
make Bendix tubes suitable for use 
in pulse circuits with an increase 
of one order of magnitude in life. 
And our improved manufacturing 
techniques have resulted in a 
smaller spread of excess noise out- 
put from tube to tube. Many 
Bendix types are now available to 
a tolerance of ± 0.1 db on excess 
noise output. 



Complete engineering data on the Bendix Microwave Noise Source Tube 
line and on auxiliary circuit designs can be obtained by writing . . , 


SPECIAL-PURPOSE TUBES DEPARTMENT 

Division 

UTONTOWN, NEW JERSEY 
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this is the new LEARADF-200._. 


LEAR 


3171 SOUTH BUNDY DRIVE 
SANTA UOMCA, CALIFORNIA 





NASA Urges Project Echo Participation 


Wasliingtou— Iiuiustrs', scientific or- 
ganizations and piisntc experimenters 
are being cncouti^ed bv tiic National 
Aeronautics and Space Administration 
to fairticipatc on a solimtarr- Irasis in 
Project Echo, tire agcnc\’’s first experi- 
ments witli a passive cominimication 
SiltciiitC. 

First of three 100-ft. diameter 
s|3iicres will be laiinclicd this spring 
friiii! the Atlantic Missile Range- Ob- 
jective vviii be a 900-mi.-liigh citcuLir 
orbit traversing the eartli between ap- 
proximately sD de-g. north and soutli 
latitiidcs- 

Fiill details on tiic NAS.\ experi- 
ments as now planned are contained 
in a recentiv issued report by N.^SA. 
Interested experimenters witli suitable 
receivers and antennas will be free to 
tunc in on signals bounced between 
NASA Jet Propulsion Liboratorv fa- 
cility at Goldstoiie. Calif., and a Bell 
Tcieplione Lalioratorics facilitv at 
llolmdcl, N, J. 

A frequency of 2.190 me. will be 
used for west-to-cast transmission and 
a frequcucs of 960 me. will be used 
for east-to-west transmission. A rcccive- 
only station also will be operated bv 
tlic Naval Research Laboratorv at 
Stump Neck, Md. 

Experimenters who liavc facilities to 
attempt to transmit tlicir own signals 
arc asked to notify Leonard faffe, 
NASA in Wasliington, to prevent in- 
terference between experimenters. 
Launch Time 

Satellite launch time will be selected 
to permit the first passes over the U. S. 
to occur during the twiliglif hours so 
tliat optical tracking can be used to 
establisli accurate cphcmcris (orbit pre- 
dictions). I'hitd-stage rocket will cam' 
a radio beacon operating at lOS.OO me. 
to aid in locating tiic satellite during its 
initial passes when the tliird stage is 
near the satellite. NASA savs two small 
beacons operating at 107.^4 me. and 
107.97 me. arc being dciclopcd bv 
Radio Corp. of America in the liojjc 
tliat they an lie attaclicd to tiie in- 
flated sphere itself without damage to 
tile sphere. 

. Tlie launching vehicle will be a Delta 
rocket consisting of a Thor first stage, 
an Able (\'angnard) second stage and 
an Allcg-any Ballistic Laboratim- soiid- 
propcllant third stage. 

'I wo antennas, one for tran.smitting 
and one for receiving, will be in 0|)cra- 
tioii at both Goldstnne and Ilotmdel. 
At Goldstonc, the 2,390 me. trans- 
mitting antenna will einplov an 8?-ft- 
diameter dish witli the abilitv to move 
in azimuth and elevation- Receiving 
antenna operating at 960 me. will cm- 
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PRESENT plan alls for placing 100-ft, diameter sphere in a 50-dcg. inclined. 90(l-mi. 


ploy an S5-ft- dish witli equatorial 
mounting. 

At Jlolmdel. Beil Laboratories will 
employ a 60-ft. azimuth-eievution 
mountexi |3aralialoid antenna for trans- 
mitting at 960 me. and a special horn 
reflector, equiialcnt to a 28-ft. parabo- 
loid in terms of gain, for receiving at 
2,390 me. riie antenna will he 
equipped witli master amplifiers. 

'Ilie antennas will lie aimed at tiic 
anticipated position of tlie satellite as 
wiciilated bv tlie N.ASA Goddard Space 
Miglit Center near W'asliington work- 
ing from optial and iicacon tracking 
data received during tlie first two 
passes. Data on satellite position will 
be transmitted in digital form via land- 
lines to Goldstonc and Holnidcl vviicrc 
it will be used to automatially position 


tlie receiving antennas. Each tian.vniit- 
ting antenna will be "slaved” to tlie 
tcceiving antenna so that if will be 
aimed at tlie same spot in the sky. 
The 60-ft. NRL antenna also will be 
aimed bv means rtf data rereived from 
Goddari's com|)ufing center. 

Self -Tracking System 

Once tlie satellite lias been acquired, 
tiic transmitter and receiver can be 
emploved as a self-tracking radar svstein 
witli tlie antennas positioning them- 
selves for maximum signal return. 

'Hie initial experiment will cmplov 
continuous-wave transmission to per- 
mit a clifck on flic accuracy of the in- 
itial Goddatd center ciilicineris predic- 
tions. Following this, voice transmis- 
sion using frequenev’ modulation will 

65 




Missile experience shosvs that in ccriain 
heal control aiiuations no one material 
will perform as well as two (or more)— 
ail iiisii/aiia/i with proleclivc high-Kiiipcr- 
mure facings. 

I’roblcm is how to efTeclively combine 
these materials into a structurally strong 
unit? The ans'ver is Min-Klad Inlerlok 



SL± 


1) Outer facing, 2) Interlocking web. 3) Core, 

4Mn^f»ciflT” 


—a new structural system that interlocks 
Min-K insulation and reinforced plastic, 
metal or other high-temperature facings. 

The rcsitlt: one product that gives the 
missile designer every advantage of high- 
temperature plastic or metal foil- 
strength, toughness, rigidity! Erosion re- 
sistance! High heat capacity! 

. . . plus the outstanding ad\ antages of 
Min-K insulation— an insulating core that 
has the lowest ihemtal conduciMiy avail- 
able for serv ice temperatures up to 2(XX>®F 
steady-state, and higher for transients. 
Min-K's thermal conductivity is actually 
lower than the molecular conductivity 
of still air. 

Wide range of facings 
For the hot face, the missile designer can 


specify Min-Klad Intcrlok in a wide 
variety of heat-resistant and.br ablating 
materials- asbestos-phenolic (ARP-40), 
and similar reinforced plastics, as well as 
stainless steel and other heat-resistant 
metal foils and meshes. For some require- 
ments. the cool face can be made of a 
difTcrent material- for example, one that 
offers characteristics required for bonding 
or fa.stening to other surfaces and parts. 

Likeall J-M Aviation insulations. Min- 
Klad Interlok is factory-fabricated to 
your specifications into external skin 
panels, heal shields, cylindrical liners or 
component housings of any shape or size.' 
Write today for technical specifications. 
Address Johns-Manville, Box 14, New 
York 16. New York. In Canada, Port 
Credit, Ontario. 


'llj Johns-Mamville S/3] 



Sateilifre Power Source, Ion Engine 

Ferroelectric converter (left), unit designed to produce high voltage for satellites from sun’s rays or other heat sources, has been developed 
by Iiiteruational Telephone &• Telegraph Cotp, Converter relies on temperature changes alone. Mockup is showu uiidci simulated solai- 
hMt conditions: dark sections of ceramic coating provides high voltage a.e. current. At right is prototype of a 2 millipouud thcvist ion 
engine for satellile vernier control, developed by Electro-Optical Systems, Inc, Propellant source is cesium. 


be made to demonstrate the wideband 
potentialities of a passive communica- 
tions satellite. Then experimenters will 
return to C\V transmissions to investi- 
gate such things as signal scintillation, 
Faraday rotation of signal polarization 
and fading. 

If the 900-mi.-higb orbit is achieved, 
giving an orbit period of about two 
hours, the satellite will be visible to both 
the Coldstonc and iiolmdel stations 
during any single pass for an interval 
that varies from 0-16 min. 

With an average transmitter power 
of 10 kw, at both stations, NASA scien- 
tists calculate that the received signal 
level at 960 me. will range between 
— 112 and —124 dbm. at distances of 
1,500 to 3,000 mi. from the .satellite. 

In addition to the communications 
experiments, Lincoln Laboratories will 
use its Millstone Hill radar in an at- 
tempt to determine the sphericity of 
the satellite and the propagation char- 
acteristics of the sphere at low angles 
of incidence. 

The satellite itself will be fabricated 
from 82 flat gores of Mvlar, 0.0005 in. 
thick and coated with vapor-deposited 
aluminum to make it a reflector of 
radio waves. Tht satellite is expected 
to provide reflectivity of 98% or higher 
for frequencies up to 4.000 mc. 

Prior to launch, the deflated sphere 
will be folded into a 28-in.-diametcr 
container which snbscqucntlv will be 
separated by an explosive charge to re- 
lease the payload. 

After release, residual air in the 
folded sphere will cause it to start to 
expand in the vacuum of space. Two 


clastic bags inside the sphere will then 
spray water that will be vaporized by 
the sun’s heat, building up sufficient 
internal pressure to inflate the sphere. 
Water pressure will keep the sphere 
under positive internal pressure. NASA 
estimates that the sphere should retain 


its shape despite anticipated micro- 
meteorite damage for at least seven 

As added insurance the sphere also 
will contain a sublimating power that 
will produce a gas to provide additional 
internal pressure. 



Convair Building Vega Launch Pad 

Vega s|>acc vehicle, IlZ-ft. high, is shown in this artist’s conception of lannch complex 
being built at Cape Canavcial. Fla., bv Convair. Gantrv is 166-ft. high; complex includes 
a two-story bloekhotisc (not shown) and will cost more than SIO mniion. 
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MISSILE ENGINEERING 


*0R SAFETY REASONS, chemist ileft) uses long rod with sint in the end to turn stopcock on snemnn rock in which he is svnthest/ins 
sen' propellant material. Disassembled for cicaniisg, micromotor Iriglit} burns smnIK IS'grum. solid pirjpelLint sanijsles. Sinull unit at 
he lower left is the noz/le, 


Esso Accelerates Solid Propellant Search 


Bv Michael YafFec 

Linders. N. J.— Scientists .it the K'so 
Reseurcli und I’higinecring Co. lictt ;ire 
Icitniiiig how to work with h;ilf-grani 
t|ii,nitities of solid propellant' while the 
rest of the rocket incliistrs r.ipidH works 
its way toss.ird production of 100,000- 


Ih. solid propcllantgraiils c.\\\' Nos. 2'. 
p. 12l. .\s one of finir coinp.inics hold- 
ing integrated ttsc.rtch contracts in the 
.\dsanccd Rtsc-atch Piojccts -\geiK\'s 
program to dcselop a high cnergs solid 
propellant program (.\M' Dec. p. s2i. 
i'.sso has liad tr; desote much lime and 
effort to the dcscloptnc-ut of ceiiiip 


iiicnt and techniques for liandling 
ssirciuch small amounts i>t nc'v, pi- 
tcnti.ille d.ingeroos materials— solid'. 
iii|uid' and gases. 'I he company also has 
had to blend specialists from all the 
liranches of clieinistry— inorganic, ana- 
htical. inganic. plnsical ancT engineer- 
ing— into a single research tinit. 



ESSO RESEARCHER tieft) focuses movie camera on window in end of a microbomb to record bmniiig beliusior of a newly sinthesizcd 
pto|)cllant. Chcmi.st (right) is preparing to compoimd new material with other proiwllant iiigrcdiciils in a \'-liibc mixing device which 
will be rotated b\ reiiiotc-controllcd lollcts- 
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lisso is prosing successful in both 
endeavors. Its original one-year con- 
tract was rccenth’ renewed b\’ .\RP.^ 
with apptoxiniatelv a 40% inercasc in 
funds. The entire ,^RP.^ solid propel- 
lant program has proven successful 
enough to justifv extension of original 
contracts and addition of new ones. 

Esso Research and Engineering Co.’.s 
p:irt in the program began Dee. 1. 
19f8. Its original contract sr.is for 
SI. 264,000, and this has now been re- 


newed for SI, 722, 000. .\ctnal negotia- 
tion and award of the contracts was 
made for .^RPA by Army Ordnance. 

Special Projects Unit at its Linden, 
•N, I-. Research Cente-r which would 
operate as a separate group within the 
companv. Dr. John P. Longwell was 
appointed project director and Dr. 
)onn J. Koifenbach, assistant project 
director. Directors and staff were chosen 
from the com|janv to pto'idc a back- 


ground in all aspects of clicinistrv. 

As soon as the unit was reads to go 
to work, its fir.st task was to decide, on 
the basis of thcrmochcniical calnila- 
tions. what tspes of chemical com- 
pounds it wanted to make. From op- 
posite ends of the cicctroncgatisc scale, 
scientists selected a number of ele- 
ments sshich, at least theoretically, 
svould combine to form chemical groups 
(fuels, oxidizers, etc.) that svoiHd re- 
lease large amounts of cnc^y during 



ANALYTICAL CHEMIST varies the magnetic Held in a Schlumbcigcr nuclear magnetic resonance spectrometer to find resonating ratio 
wtiich w'ill identify' fluorine content of unknown propellant sample. At right, small vial of unknown material is put in place between 
poles of the large Sclilumbctget magnet. 
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NEW SONAR SIGNAL PROCESSOR 
DOES WORK OF 1,000 UNITS 


The first sonar signal processors ro utilize rime com- 
pression are being produced by General Electric. These 
new processors « ere developed in cooperation with the 
United States Navy. Extracting only critical bits of trans- 
mitted and received signals in series, one unit can perform 
as many correlating operations on a continuous signal — 
in the same time as a parallel processor with thousands 
of units. 


I'ixcellent improvement in signal-to-noise ratio also 
makes these new processors effective against background 
levels which have formerly made certain signals un- 
detectable by any other practical means. The nev\ equip- 
ment is also designed to handle signals from more than one 
transducer. 

1 his advance in sonar signal processing is typical of 
General Electric’s many achievements in defense elec- 
tronics. 2270 


Tigress fs Our Most Important ^oJuet 

GENERAL® ELECTRIC 


combustion (the farther apart t«o ele- 
ments ate on the scale, the greater their 
potential energv). W'cight, which be- 
comes a particularly important factor 
in the combustion products, rules out 
a miinber of otherwise promising ele- 
ments. 

-\fter this initial rough screening, the 
thermoehemists turn to references for 
actual bond energ\- figures. In those 
cases where bond energies are not atail- 
able, the therinoehemists har e to estab- 
lish them. 

Compound Formation 

I'rom the bond encigics, the physical 
chemist works out heat of formation of 
the compound, W'ith the aid of elec- 
tronic computers, he then calculates 
the theoretical specific impulse of the 
proposed nc«' propellant. The com- 
pounds that suni\e these calculations 
arc passed on to the organic and inor- 
ganic cheiih.sts. who will try to syn- 
thesize them. 

Most of the synthesis work is car- 
ried out ill a lacuum rack. This is a 
ratlicr ingenious maze of glass tubing, 
flasks and three-way salves which is 
es'acuated to a pressure of .001 nini, of 
mcrcurv and sealed off from the out- 
side air, Ossing to the danger of ex- 
plosion. onls' J-gram quantities of ma- 
terial arc used on the aserage— "just 
about enough to wet the tube.” The 
maze or rack is clamped to a metal 
frame behind a thick plastic shield, and 
the chemists use arm extenders of rather 
original design to turn knobs, add ma- 
terials. make adjustments in maze. 

The svstem is sealed off primarily to 
|)rc\cnt anv material from being lost, 
particularly gaseous end products. Scal- 
ing also keeps possible toxic vapors in 
the system and air out. If oxygen from 
the air was to get into the system, it 
would react with some of the newly 
sinthesizcd materials, therebi' changing 
their chemical identity. 

TraHie Directors 

The thrcc-wav lulves or stopcocks 
serve as traffic directors, enabling the 
chemists to separate tlic reaction prod- 
ucts by channeling one fraction of the 
material into one flask, dosing the flask 
(iff, redirecting part of the remaining 
material through another tube and into 
a second flask, and so on until all the 
end products are separated out. Often, 
the chemists get ns nianv as 1? bvprod- 
iiets with each main product thev 
successfully synthesize. 

,\fter they base separated the end 
products, the svnthctic chemists trv to 
characterize the different materials by 
determining their Heights, vapor pres- 
sures, boiling points, etc. But even 
after the materials are characterized the 
ssnthctic chemist still doesn’t know 
u'liat he has actually made. To find out. 


he turns his miniaturized creation over 
to the analytical chemist. 

It is at this stage in particular that 
much ingenuity is brought into play. 
To find out exactly what the organic 
and inorganic chemists have actually 
synthesized, the analytical chemist 
must tun a number of tests on cx- 
trcinclv small quantities of materials. 
This means that he has to devise means 
for testing materials without destroying 
or changing them. 

1’spical of the equipment now being 


used by Esso's analytical cliaiiists is the 
Schlumbetger analyzer which deter- 
mines the Indrogcn or fluorine content 
of a small sample in seconds by a non- 
destructive method kiiomi as wideline 
nuclear magnetic resonance. Tlic chem- 
ist places a small vial of unknoivn ma- 
terial between the poles of an electro- 
magnet. 'Hie sample becomes, in effect, 
part of a tuned circuit consisting of a 
magnetic field, a radio frequenev trans- 
mitting coil and a radio frequency re- 
ceiving coil. The analytical chemist 


ARPA Solid Pro])ellant Research Contracts 

Companies and Programs 

($000) 

I9sy 

(.T) 

U»iv«r»lly cl Camercia Arthur 0. Little 

A«ronulroni« Syilems, Inc, Rohm S Hnui 
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Applied Phyiici Lobcralory Allegany Bolliilict Laboralory 



Bureau cf Mlnet (Pitt.) Braaklyn Palylech 

Aaralel-General Cerp. Aeraehemical Research lab. 

... 


Malerialc Recearch Corp. Vandarbill UnIveriMy 
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GRUMMAN 

AIRCRAFT ENGINEERING CORPORATION 
Bethpage • Long Island • New York 


Beauty... is more than skin deep 


'The beauty of any business airplane must be weighed against its past. 
If it is a “re-do" of an older airplane, the structural stress and 
strain of years of operation may be invisible today, critical 
tomoi'row. The business airplane must be qualified to meet 
'the stringent licensing requirements demanded by today’s— and 
tomorrow’s— all-weather and high density traffic conditions. 


A business airplane, like the Grumman Gulfstream, starts new 
with you, and has beauty more than skin deep. Sandwiched 
between the Gulfstream’s clean exterior and custom interior 
is a rugged Grumman structure built to withstand fatigue 
foi- the equivalent of more than 50 years of operation. 
This structure is based on the most recent knowledge 
gained from designing supersonic, and especially 
carrier-based aircraft, required to withstand the rigors 
of in-fleet service. Within the Gulfstream's nacelles 
are two Dart turbo-prop engines, their famous 
Rolls-Royce reliability proven by millions of 
airline flight hours. 


When you select the Gulfstream you get 
an airplane, new from nose to tail, 
conceived and engineered by Grumman 
for today’s business flying operations, 
in terms of performance, utility, 
reliability, and all-weather safety. 









New Miniature Rate Gyro 


WARM-UP TIME 

after motor run-up . . . ZERO! 

When the chips are down and im- 
mediate action is a must, the new Honey- 
well Miniature Rale Gyros, Type M-lOO, 
are always ready. The typical damping 
of 0.6 at — 65®F is obtained without bene- 
fit of heal from the spin motor, and is held 
virtually constant up to a temperature of 
+ 250®F. The gyro spin motor, requiring only 15 seconds run-up time, 
will operate on one (split), two, or three phase power, and is isolated 
from ground. 

Other features of the Type M-lOO include: unique quadrilever 
spring construction to produce greater shock and vibration capabilities 
than a comparable torsion bar gyro; elimination of one gimbal bearing 
for lower threshold; maintenance of preload throughout severe environ- 
(rom — 65°F mental conditions through exclusive spin motor construction. 

Type M-lOO is specifically designed for autopilot damping, radar 
aKon: JOGiaioootpi antenna stabilization, and fire control applications. Its small size, high 

performance, and ruggedness suit it particularly for advanced military 
aircraft and guided missile applications. Write for Bulletin M-lOO to 
Minncapolis-Honeyweli, Boston Division, 40 Life Street, Boston 35, Mass., 



Honeywell 
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ICBM Detection Tests 

Wailiington— Two high-power ladais 
will be installed on Roi Namur Island 
45 mi, from Kwaialdn Atoll in ll.c 
Pacific by the Advanced Research Proj- 
ects Agency for cxpcrinientatinn in tlic 
problems of detecting and identifying 
ballistic missile warheads from launch to 
rcentiv. 

Radar experiments nill be conducted 
during Army evaluation of the Nike 
Zens anti-ICBM missile on Kwafalciii 
in 1962 using special unarmed inter, 
mediate range ballistic missiles with 
added stages to give it ICBM speeds, 
k'eliicles will be fired from Johnston 
Island 1.420 mi. away. 

One of the radars, produced by Radio 
Corp. of America, is a modified version 
of a tracking radar now being installed 
at Ballistic Missile Earlv M'atning Ssa- 
tciu (BMEWS) sites. Other radar is 
being produced by Raytheon. Both will 
be able to o|ierate on several different 
frequencies to evaluate optimum fre- 
quency for detection of the warhead 
itself and/or its ionization slicath or 
trail. Tlie program, expected to cost 
between 575 million and SlOO million, 
is part of ARPA's Project Defender mis- 
silc defense techniques program. 


Erst tunes the transmitting coil to the 
receiving coil and then varies the mag- 
netic field until he reaches the right 
latio of radio frequency to magnetic 
field for resonance to occur. The par- 
ticular ratio is characteristic of (and so 
varies according to) the element in the 
sample. Using nuclear magnetic reso- 
nance. chemists can also determine how 
fluorine and hvdrogen atoms are posi- 
tioned in a particular compound. 

Another technique being used by the 
anaivtical chemists here is gas chroma- 
tography. Small amounts of the newly 
svnthesized materials are placed in the 
gas chromatograph or vapor fractometcr 
bv means of a hypodermic needle. In- 
side the chromatograph is a tube filled 
with a selectise absorbent such as a 
molecular sie\ c or silica gel. 

As the unknown sample in a helium 
carrier, goes through tnc column, its 
various constituents pass through the 
packing at different rates. In effect, the 
absorlient column separates the dif- 
ferent compounds in an unknoun sam- 
ple and permits them to come out the 
other end individuallv. 

'Ilie fraetometer measures and records 
the thermal conducti'iri' of each con- 
stituent as it comes out. Every thcini- 
ally conducti\e compound will produce 
a blip on the scaled recording strip at a 
time that is characteristic for that par- 
ticular material. The anaivtical chemist 
then compares his recordings with those 
of known materials in order to identify 
the constitutents of the unknown 



From the six-mile depths of unseen ocean bottoms, to the nuclear rocket stand on 
the desert sands at Jackass Flats, Nevada, to the vastness of space, EG&G scientists 
are probing the unknown. 

New instruments and systems created by EG&G for diagnostic measurements and 
ultra-fast precision control are providing new knowledge for rapid advances In the 
nuclear, electronic, missile and space technologies. 

If your interests concern design, development, manufacture and operation of Instru- 
ments and systems ... if they must function under unusual extremes of environment, 
and yield maximum results, investigate the unique skills and facilities of Edgerton, 
Germeshausen & Grier, Inc. 

Senlillc wl ntiDUtinc puHws, ia pkysics and alKirtaiB ara iraibhla. Udiiwul lalemtiH nill ta funiilitil ifvi iwasl. 

(^HH) EDGERTON, GERMESHAUSEN & GRIER, INC. 

160 BROOKLINE AVENUE, BOSTON 15, MASS. • 1622 SOUTH "A" STREET, LAS VEGAS, NEV. 
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NEW HIGH IN TENSION BOLT PERFORMANCE! 


260,000 


psi — with over twice the fatigue life of an MS20004 



Introduction of the EWB 26— a 
12-point externa! wrenching bolt 
with a tensile strength range of 
260,000 to 290,000 psi-marks a 
major breakthrough in the search 
for fasteners with increasingly 
higher strength-to-weight ratios. 
Pound for pound, this is the 
world's strongest bolt, not only in 
tensile values but also in shear 
and fatigue. 

A tangible result of SPS’s inten- 
sive research program, the EWB 
26 offers significant advantages in 
airframe, missile and spacecraft 
applications. For example, you 
can use an EWB 26 in place of a 
conventional bolt two to three 
sizes as large— and proportion- 
ately heavier. Or, conversely, you 
can achieve desired holding power 
with fewer bolts, thus reducing 
total fastener weight. Again, in a 
fix, you can substitute EWB 26 
bolts size for size in existing de- 
signs, with a substantial increase 
in strength and reliability. 

The EWB 26 is one of a series of 
new SPS super fasteners designed 
to meet performance demands of 
our accelerated technology. And 
in antieipatioTi of tomorrow's re- 
quirements, SPS laboratories are 
already testing even more remark- 
able products— fasteners of truly 
incredible strength. 



AIRCRAFT/MISSILE Division 

JENKINTOWN 3, PENNA. 

SPS WESTERN, SANTA ANA, CAUF. 



Perlormance cfieraclerisfics ol SPS EW8 26 
ullra-hlgh-strengtli tension boltatlemperaturas 
uplo SSa’F: 

Tensile strength 260,000 psI 

Shear strength 156,000 psi 

field strength 215,000 psi 

Fatigue sliength 135,000 psi 

(at 65, bo (ydes) 

EW8 26 bolls-and companion FN 26 locknuts 
-are evarlable from stock In standard sires 
rrl0-32 through 16-14. Bolls ate cadmium 
plated by vacuum deposition. For complete 
technical data, reguesl new Bulletin 2527. 
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First Photo of Skydart I Rocket Target 


First photo of Curtiss-Wright .Skvdart I rockct-powercd target for U. S. Ait Force (,\W 
Nov. 23. p. 23) shows unit imrletgoiiig coiiiponciit testirsg at the company’s Santa Batbnra. 
CaUF, Division. Rocket motor assembly is contained in black section; autopilot, battery 
and gyros ate in nose section. Target is designed for air-lannchiiig from a North Ameri- 
can F-lOO or a Lockheed F-104. Dual tlmist rocket motor is built by Grand Central 
Rocket Co, and will push the target to a Mach 0,80 speed (AW July 6. p. 85). 


unipic. The helium carrier, which is 
the first material to come through the 
column, docs not hase any thermal con- 
ductisitv. This non-dcstructivc analyt- 
ical technique is anplicablc to anv 
material with a boiling point below 
2 50C. (Higher boiling point compounds 
will not yield vapor pressures suitable 
for gas chromatography-) 

Once the new materials are chem- 
ically identified, the next step is to ex- 
pfrimentalv determine thermochcinical 
properties such as heat of combustion, 
brat of explosion, specific heat, and so 
on. This is the first opportunit)' Esso’s 
Special Projects Unit has to actuallv 
verify the thermochemist’s original cal- 
culations that started the group on this 
particular synthesis. For the most part, 
conventional chemical equipment, such 
as a calorimeter, is used for these experi- 
ments. If the thermnclicmist's calcula- 
tions cheek out experimcntalh', the new- 
material passes on to the chemical 
engineer tor compounding with other 
solid propellant ingredients- If the new 
m.aterial is a fuel, he calculates how 
much of a known oxidizer it should be 
mixed with. The chemical engineer is 
also in' ol\-ed in scaling up output of the 
new material from tlic original 1-gnini 
qiiantitic.-l to 100-gram or possibiv 
pound amounts in order to get tiic large 
samples required in later testing. 

Mixing a new fuel with an oxidizer is 
potentiam' dangerous because there is 
no way of knowing how the two will 


react- The Esso group uses a rather un- 
usual device called a V-mixer for this 
step. Tlic mixer is made of a hollow, 
glass attached horizontally in.sidc ,i 
small glass jar. There is a small re- 
ceptacle inside the top of both branches 
on the V-tube. I'uel is placed in one, 
oxidizer in the otlicr. The jar is closed, 
placed on a remote-controlled roller and 
the two materials are mixed. 

.At this point in the deselopnicnt 
project, chemists arc frequently faced 
with the problem of having to build 
physical properties into tlicir new pro- 
pellant system- The new- synthesized 
fuel, for example, mav actually be a 
liquid; then the chemists must work nut 
a way of using it in a solid svstem by 
such means as encapsulation, gelling or 
the like. 

’Hie next step is to determine the 
burning char.icteristics of the integrated 
propellant- In one test, propellant is 
placed in a micro-bomb and ignited 
remotely- A movie camera focused 
through a window in the microbomb 
records tlie propellant’s burning be- 
havior. The Esso scientists also check 
out the propellant in a conxentionai 
strand burner- Eiom tests such as these, 
they learn whether the propellant burns 
or cx|)lodes and what effects pressure 
cliangcs have on the burning rate. 

If file propell.mt comes through this 
stage satisfactorily, it is then evaluated 
in a miniature rocket engine, Tliis test 
tells the Esso scientists whether or not 


NORD CT-20 

Turbo powered 
Radio controlled 
Target Drone 



Zero launched from its own porta- 
ble trailer, the CT-20 CAN BE 
EASILY TRANSPORTED AND 
OPERATED FROM unpreoarecl 
areas. Recovery is by parachute. 

Designed and built to fly like a 
fighter, the CT-20 offers high per- 
formance at low operating cost 
with a minimum of ground con- 
trol and support equipment. 

PERFORMANCE 
Speed (32,800 FT) 560 MPH 

Time to 32,000 FT 6 MIN, 

Service Ceiling 40,000 FT. 

Production i.s now underway to 
supply the French Army. Navy 
and Air Force. It has also been 
recommended for use by the US 
7th Army in Germany. 

For complete details write: 

NORD AVIATION 

Rue Beranger 

Chatillon 'Seine 'Paris, France 
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fhcir new compound merits further 
evalujition in larger motors. 

Micromotors now being used by the 
Special Projects Unit burn approxi- 
mately 1 5 grams of propellant and are 
fired in a special laboratory. The group 
hopes soon to hare motors that will 
tahe up to a pound of propellant. The 
cmnpiinv is curreiitlv negotiating for 
small lest stands in which tlic larger 
engines will be fired. Tire stands will be 
located on Esso’s property in Linden or, 
possiblv, thev mav 1)C built and op- 
erated on some other company's prop- 
erty under a .subcontract. 

h'or calibration purposes. Esso svill 
fire propellants with known properties 
in the larger engines along with its new 
solid |)topellant s'.'stcms. llic group’s 
svork will end when it proves in actual 
static firings that it has a new propel- 
lant which meets ARPA's goals. 

Gen. Lee Stresses 
Anti-Satellite Defense 

New York— Need for an active, long- 
range, anti-spiicc-schiclc defense sys- 
lem. plus an anti-ICBM and anti- 
sitdlitc defense, were stressed here by 
l.t. Gen. Robert M. Lee. vice com- 
niandct. Air Defense Command, before 
the American Ordnance .Assn. 

Principal rdiaiicc of the U. S. during 
the next hvo or three years, the general 
siiicl, would be on precise operation of 
manned aircraft, with modified tech- 
niques to meet existing iniprovements 
m defenses- 

Emphasixing the need for a powerful 
nuclear striking force, he stressed; “I 
foresee the threat of general nuclear 
war remaining” and called tor "long- 
r.ingc aircraft with great endurance - . . 
,1 needed addition to oiir diversified 
.lernspacc force.” 

Initial cap;ibilitv with military satel- 
lites will be attained carlv next year, the 
"roup was told hv Lt. Gen. Roscoe C. 
Wilson, US.M'’ deputy chief of staff- 
dc\e1opnicnt. Principal defense system 
in this area, now under dcs'clopment, is 
Midas (Missile Identification Detection 
•md .Marm Svstem) which will he integ- 
rated into S.AGF. and BMl'AVS. Satel- 
lites will proi’ide almost instantaneous 
warning of the launch of enemy ballis- 
tic missiles. 

.Adaption for Tactical Air Command 
of the White Lance missile (Bullpup) 
developed by the Naiy also was noted 
bv Wilson, as was the jirograming of 
additional funds for an advanced fighter, 
hevond the Republic F-10’. 

Naw’s need of additional surface-to- 
air missiles, which at present "lack 
sufftcicnf range.” was noted by Vice 
.Adm. W. R. Smedberg HI. comman- 
tier. Second Fleet. «ho early next year 
u ill become depulv chief of naval oper- 
'(ions for personnel. 



Full-scale aciodiwamic tests of the .Annv’s Sergeant groiiiid-to.giound missile have 
been conducted Jl .VFIDC in the I6-ft. transonic tiiiiiiel which is 40 ft. lung. Real of 
the missile was snpiiortcd b> tlie strut and tlic rocket engine was not upeiuted. Wire 
bracing w-as required to keep the missile from oscillating iindulv due to the rcar'inomited 
test set-up. irmnci oounoarv laver air is lemovea rnroiign noies in me wan. 



One of a series of te-oiltv shapes under test for the Nasy-Lockhced Polaris fleet ballistic 
missile is shown in a Mach 8 wind limnci at the USAF .Arnold F.ngrnecrrng Development 
Center. Two babes of the cooling shoe, which is kept atoitnd the model until the luimel 
lest condilicim are cmrcct. ate shown above retracted to the tunnel wall. Proper heat trans- 
fer measurements can be made if the mode! is not heated as the tunnel conies up to speed- 
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Polaris, Titan Flow Patterns Tested at AEDC 


Simiiltaiicmis testing of missile airframes 
and pto|>iilsioii units under altitude con- 
ditions can be accomplished at the 16 ft. 
transoirie propulsion wind biiinel at the 
Arnold .Air Des'clopment Center. Tnlla- 
lioma, Tenii,. o|>crated bs' ARO, Inc. Photo 
at lower right shows Navs'-Lockheed Polaris 
model under test with its four rocket en- 
gines exhausting into the scavenging scoop 
which carries awav the exhaust products 
to keep the bnmcl air from bccoirring con- 
taminated. Tnniiel dtiring this Polaris test 
is at near sea level pressure while for the 
I'itan bring test at right, it is at a lower 
pressure, simulating a liiglier altitude, and 
the rocket exhaust has begun to balloon 
out filling the mouth of the scoop. Polaris 
model is shown at lower left. It has four 
liquid fuel rockets which can be used in 
place of a solid fuel engine for these tests. 
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Those sharp-nosed missiles slung close to the 
fuselage beneath the wings of a SAC B-52 
intercontinental bomber are GAM-77 hound 
DOGS with a range of several hundred miles 
apiece. Thus equipped, the B-52 can reach out 
to blast enemy resistance points over a huge 
area along the route to its central target. 

In actual combat the inertial guidance sys- 
tems in the missiles would be fed their target 
locations, then the missiles would be released 
to find their way to target at supersonic speed. 



Locked on target from the time of leaving the 
“mother ship,” the missiles could be neither 
jammed nor decoyed. 

Hound Dogs are now rolling off the. produc- 
tion lines into flight test. Alternate missiles are 
being assigned to a crew, half of which consists 
of USAF men. This is part of the Air Force's 
“Blue Suit Integration Program.” 

The Missile Division of North American Avia- 
tion is the weapon system contractor for the 
GAM-77. . 


MISSILE DIVISION 

NOSTH AMERICAN AVIATION, INC. ' 


AMC Contracts 



New Series of Small, Light 
Radio Interference Filters 


Wright-Pattetson Oliio— Fol- 

lowing is a list of unclassified contracts 
for S2i,000 and over as released by flic 



The new cylindrical-style radio 
interference filters recently an- 
nounced by Sprague Electric 
Company are the smallest and 
lightest filters of their type avail- 
able for military and industrial 
electronic and electrical equip- 
ment. Their basic design was 
pioneered by Sprague in order 
to achieve maximum miniaturi- 
zation. 

This new series of standard fil- 
ters, belie\-ed to be the most com- 
plete in the industry, ranges in 
current rating from 5 niilliani- 
peres to 50 amperes cos'Criiig the 
majority of applications. 

,The natural shape of the 
rolled capacitor section and of 
the toroidal inductors dictates 
the cylindrical form. All filters 
have threaded-neck mountings 
for use on panels or bulkheads. 
This assures both the proper 
isolation between input and out- 
put terminals as well as a firm 
peripheral mounting with mini- 
mum impedance to ground. 

Listed in Sprague Engineer- 
ing Bulletin 8100 (available 
upon request to the Technical 
Literature Department) are 68 
of the more popular low-pass 
filter designs intended for use 
as three-terminal networks con- 
nected in series with the cir- 
cuits to be filtered. The excel- 


lent interference attenuation 
characteristics reflect the use of 
Thrupass® capacitor sections. 

Since maximum effectiveness 
of filtering involves elimination 
of mutual coupling between in- 
put or noise source and output 
terminals, filters should be 
mounted where the leads being 
filtered pass through a shielded 
chassis or bulkhead, The 
threaded neck mounting is de- 
signed to give a firm metallic 
contact with the mounting sur- 
face over a closed path encir- 
cling the filtered line and to 
eliminate unwanted contact re- 
sistance so that the theoretical 
effectiveness of these units is 
realized in practice. 

Typical insertion loss is de- 
termined by measurements 
made in conformance with Mil- 
itary Standard MIL-STD-220. 
Minimum curves for specific fil- 
ters are available upon request. 

For assistance in solving un- 
usual interference, rating, or 
space problems, contact Inter- 
ference Control Field Service 
Manager, Sprague Electric Co., 
at 12870 Panama Street, Los 
Angeles 66, California ; 224 Leo 
Street, Dayton 4, Ohio; or 327 
Marshall Street, North Adams, 
Massachusetts, 
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TAPCO GROUP 

Thompson Ramo Wooldridge Inc. 


Do these few examples of Tapco facilities and products give you 
the impression that 

TAPCO can design... 

TAPCO can build... 

TAPCO is equipped in its 400,000-square-fool structures 
manufacturing area to produce, test, and deliver 
many different kinds of components, assemblies, 
sub-systems and systems? 

GOOD! We'll welcome your inquiry telling us when to see you. 


DESIGNERS AND MANUFACTURERS OF SYSTEMS. SUBSYSTEMS 
AND COMPONENTS FOR THE AIRCRAFT, MISSHE, ORDNANCE, 
ELECTRONIC. AND NUCLEAR INDUSTRIES 





For some customers, Tapco 
produces new structures and 
“hardware” from orthodox 
materials by new methods . . , 

For others, Tapco develops 
new materials, new techniques, 
new design theories . . . 

For both groups, Tapco 
functions as an integral part of 
the customer's organization. 
When would you like us to call 
on you? 


TAPCO GROUP 
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Optical Systems Have Space Potential 

By Barry Miller 



New York— Rcsciirclicrs arc starting to 
take a closer look at the optical portions 
Ilf the electromagnetic spectrum. 'I'heir 
interest is in coininunication and radar 
systems for cxtrafcrrestrial spiicc where 
atmospheric absorption, scattering and 
background noise intensities no longer 
limit the use of optical waves. 

Optical was’cs occupy that dimly de- 
fined high-frequency portion of the 
spectrum «hicii ranges from somewhere 
in the far infrared, perhaps about 100 
microns, down through the middle and 
near infrared, the visible and into the 
ultraviolet regions (2,000 to 5,000 
angstroms). 

Potential Rewards 

Effective actise optical svstems mav 
not be easy to achiese, howes'cr. Signal 
sources and sufficientry sensitive detec- 
tors must be found, and ancillary acqui- 
sition techniques mav be required in 
tracking. But potential rewards of 
optical systems— long range, excellent 
security, good accurao', possible low 
costs and relative insensitisits' to free 
electrons produced by radioactise blasts 
—may justify the optimism of their pro- 
ponents. 

Some exploratory research sponsored 
by the .^ir Force is already under way. 
A West Coast firm has received a 
Wright .^ir Development Center con- 
tract for examining a specific optical 
space communication problem. 

In January, Rome Air Dcvelopnicnl 


Center will award a contract, valued at 
about SIOO.OOO, for the study of the 
spectra! suitability of optical wa\es, as 
well as modulation and detection tecls- 
niques. I'arrand Optical Co.. Inc., here, 
and Technical Research Group, Inc., 
in Syosset, N. Y., arc among the bid- 
ders for this contract, which will be 
handled jointly by RADC and WADC. 

For some of the proponents of active 
optical systems, the feasibility of these 
systems hinges on svorfc now in progress 
on previously unavailable coherent opti- 
cal oscillators and amplifiers. Bulk of 
this work invoh’es government-backed 
dcsclopment of optical .Masers at 
Columbia University (S50.000 USAF 
Office of Scientific Research award 
for tlie .Air Force) and Technical Re- 


search (near million dollar award from 
AI'OSR for Advanced Research Proj- 
ects Agency). 

Many schemes for making an optical 
Maser which follows from Maser ampli- 
fier principles arc under investigation. 
Typicil of these is one in which a sensi- 
tized working medium is contained with 
a 10 cm. cylinder with reflecting plates 
at either end. .An electromagnetic wa\ c 
fras’cls through the medium, perpen- 
dicular to the reflecting plates, gains 
energy supplied by a concentric cvlin- 
dcical discharge tube, and is then 
emitted througli a partiallv transparent 
reflecting plate. In all, Technical Re- 
search is said to he working on several 
different optical Maser schemes involv- 
ing gaseous, liquid, and solid media, 
different pumping methods and wave- 
guide and cavitv configurations. 
Adjustable Filters 

Large power outputs are expected 
from some Maser systems and, it is 
argued, it may be easier to obtain high 
power at optical than at millimeter 

Otlier non-Mascr types of coherent 
generators are in development, includ- 
ing a two to five micron infrared genera- 
tor at the Arma Division of American 
Bosch Anna Corp. According to Dr. 
Bcrthold Zarwvn, head of research staff, 
this device will have electrically adjust- 
able ferroelectric filters for discriminat- 
ing against background noise. 

Principal advantage of reducing the 
wavelength for linc-of-sight communi- 
cations below the miaowave range, 
optical wiavc researchers claim, is the 
increase of transmitter gain for given 
aperture size which in turn permits a 
reduction in required transmitter power 

87 


Optimum Properties of Optical Receivers 
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Lockheed picks J&H 
system for JetStar 

Diverse requirements of corporate and military flying in an 
economy -sized jet transport are brilliantly met by Lockheed’s 
JetStar, powered by four Pratt & Whitney JT-12 engines. 

For the engine-starting and electric power needs of the 
JetStar, Lockheed selected a starter-generator system by 
J&H. Tliis system is self-contained and automatically per- 
forms all engine-starting functions except "ignition on” and 
"fuel on." It also provides ell power-generating control and 
protective functions at the extreme attitude and temperature 
environments of the JetStar. 

Jack & Heintz can meet your electric system needs with 
equal compactness, simplicity, reliability and low weight. 
Starter-generator systems available from J&H include man- 
ual, semiautomatic and completely automatic for the entire 
spectrum of turbojet, turboprop and turboshaft engines. The 
systems are particularly adaptable to the new, smaller jet 
engines rated to 4000-Ib. thrust. Write to Jack & Heintz, Inc., 
17635 Broadway, Cleveland 1, Ohio. 

•Fack & Heiaxz, Idc. 

SYSTEMS rOR AIRCRAFT. MISSILES AND GROUND SUPPORT 




Optimum Properties of Optical Beam 
Generators 
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by the square of tlic wa>clciigfli. 'ibis 
power saving is parth offset though by 
an increase in the niiniinum detectable 
signal which boosts required transmitter 
power inverselv with tlie w'.neicngth. 
Combined, the two factors favor .shorter 
wavelengths bv the ratio of the longer 
to the shorter, or a factor of 10' or ID" 
ill the optical range. 

Other factors wliieli influence opti- 
cal communications include the weight 
and cost of reflectors, accuracy in track- 
ing, attenuation of optical waves and 
relative background noise intensities. 

Because the mechanical tolerances 
m the reflectors of an optical Maser arc 
proportional to the w-avclcngth, the 
weight and cost of reflectors or a given 
si/.e rise at the smaller wavelengths. 

.\ccnr.ite tr.ickiug must keep the 
transmitter and receiver pointed at one 
another. Required accuraev- is propor- 
tional to the ratio of w-avclengtli to 
aperture diameter, and is more exact- 
ing at optical frequencies because the 
optical svstem must compensate for the 
poorer sensitivity of detectors by in- 
creased gain. 

Background Noise 

.\tmosphcric attenuation and back- 
ground noise intensities traditionally 
have deterred extensive terrestrial use 
of optical communications. One argu- 
ment contends, however, that an oph- 
c.il signal from an earth satellite relayed 
to ail optically filteied receiver placed 
ill a large arid desert area where cloud 
cover is negligible would be as unaf- 
fected as an open sp.ice. 

Optical coimminiciitioiis are advan- 
tageous ill general when: 

• Aperture of the transmitter and re- 
ceiver are limited in size, as in space 
applications. 

• Secrecy is desired and jamming must 
be prevented (then the narrow beams 
obtained at optical frequencies become 
highlv desirahk'l. 

• Ficcdoiii from interference bv free 
electrons such as those produced in the 
upper atmosphere by Project .\rgus 
tvpe fission projects is desited- 

I’or a system comprising a 10 cni- 
optical Maser transmitter, an informa- 
tion rate of ICT bits/vccond. and a de- 
tector with a noise equivalent iiqnit 
power of lO"" watts cps., and a one 
meter diameter tcadver aperture, the 
average power required for Mars-tn- 
carth transmission is 100 watts. 

M’hilc some engineers mav he hank- 
ing on the dev elopment of coherent sig- 
nal sources for optical .svstems. others 
have suggested both communication 
and radar svstems using available in- 
coherent sources. Fanaiid. which lias 
been making what is geiiet.illv regarded 
as short range, high precision optical 
radar for the past 10 vears. has devel- 
oped its own spork discharge sources. 
One millimeter diameter .source pro- 


vides -to X 10" cjiidles/cni.-. an inher- 
ent brightness greater than that of the 
sun, according to Earle Brown, chief 
project engineer. Hie use of this type 
of source in coniimmications would ini- 
piv puisc code modulation. 

Carrier Frequency 

In another communication schenio 
ptoposed by I'arrand. continuous white 
or infrared light source supplies the 
carrier fte^queiicv' which can be varied 
sinusoidally in intensity at some subfre- 
queiicv. This can then be modulated by 
conventional means. 

Eicon Laboratorv. Cambridge, Mass., 
has been studying problems involved in 
optical communications for the past 
vear, according to Dr. Edwin lamg- 
bcig. the firm’s president. Its iiitctest 
started with a proposal made elsewhere 
that optical waves might provide con- 
venient comnimiic.iiions from sjxice ve- 
hicles re-entering the earth's atmos- 
phere. Optical waves, it was found, arc 
unaffected hv thcrmallv ionized gas in 
the shock w-ave surrounding a re-enter- 
ing vehicle. .A rcccntlv develojied inilli- 
meter wave svstem (.AW Nov. 23. p. 
2S) is iniich more advanced and appears 
advantageous for this specific problem. 
Dr. lamgberg pointed niit. 

Elcoii is coiitiiiniiig its studies of 
optic.d eomiiiimic.ition ideas and com- 
ponents under two siibcoiitmcts on 
which Dr. I.angberg declined to clab- 

At this juncture, relative costs of mi- 


crowave and optical systems appear to 
1x1 a moot point. One line of reason- 
ing points out that a photomultiplier 
with a gain of one million would be 
cheaper and more compact than a ini- 
ciovvavc amplifier. On the other hand 
an optical transmitter vvith Iiigh-iiiten- 
sitv flash source suitable for pulse mod- 
ulation could effectively use only 23% 
of the radiated power, an efficiency 
lower than that of a magnetron. Yet an- 
other line of reasoning contends that 
the weight and complexity of a micro- 
wave system is such that for space appli- 
cations an optical system is cheaper. 
Reduced Wavelength 

Some optical frequency proponents 
argue that it is useful to reduce wave- 
length as long as the transmitter gain 
increases faster than the receiver sensi- 
tivitv decav’S. A limiting wavelength 
would then be approximatelv the short- 
est wavelength at which it is possible to 
realize a gain proportional to the urc.i di- 
vided bv the wavelength squared. Gain 
of incoherent sources such as arcs vadiich 
is limited by the ratio of the aperture of 
the source tliaincter rather than by the 
ratio of aperture to wavelength is or- 
ders of magnitude less than that of 
potential coherent .sources, this argu- 
ment follows. 

In Fatrand's pulsar transit times of 
submicrosccond high intensity, light 
pulses are measured for detection and 
ranging. The returned signals are de- 
tected in a photonmltiplicr tube and 
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Solar Power Convert's Salt Water to Fresh 

Bertha, largest salat power converter ever constructed, employs 7,800 silicon cells to 
Lnter at H Mmitc, CalH. 'I>n iiidividnal panels of cells can be connected in a variety of 


associated circuitry siniilat to tliat of 
poise radar. Claimed accuracy is high 
(ximparcd with radar, equipment is 
liglitcr in weight, rcopiircs less power, 
and will work ground to ground where 
radar ina\ he Tiinited b\ back scatter. 
Security is its most important single 
■i.s.set and great impioyenient is ex- 
pected outside the cartli's atinosplierc. 
U'licrc comer reflectors can 1)C used, as 
in friendiv identification, ranges can 
he increased bv an order of magnitude. 

F.xtremclv narrow beainwidths of 
proposed optical Masers, on the order 
of 10" radians will a.ssure accurate 
tracking of targets, cspeciallv tlie iso- 
lation and tracking of a single target 
within a cluster of targets. ,\n optical 
radar witli the 1(1'' radian bcamwidth 
might tcsrriye two targets separated b\ 
100 ft. at a distana' of 2,000 mi. Sys- 
tem gain should he larger for a giren 
aperture size than thal of a longer wave- 
length ss'stcni. 


'ITie optical Maser radar system, for 
which its proponents have coined the 

tcmi LIDAR (light detection and rang- 
ing) would consist essentially of a trans- 
mitter composed of the NIaser itself 
and some suitable modulator and a 
receiver with a Nfaser pre-amplifier, a 
lens for focusing the returned light, and 
a photodctcctor. 

Primary advantage of this svstem, 
its proponents say, would be its high 
angular tracking accuracy although the 
search for targets would fake a relatively 
long time with the small angular Iveam- 
width. Supplementary harget acquisi- 
tion equipment therefore may be ncces- 

^^iTius. in tracking an ICBM war- 
hciid and other objects from a satellite, 
the target could be acquired by passive 
infrared detection during its powered 
flight and subsequcntlv tracked bv 
LIDAR. 

Possible use of the optical Maser as a 


radiation weapon or "death ray” has 
been suggested but the power dcn.sities 
expected from first generation devices 
will probably be in.sirfficient to obtain 
adequate range for a weapon. 

Temco to Construct 
Radiation Laboratory 

Dallas, Tex.— New 20,000-sq.-ft. radi- 
ation systems laboratory, which will 
house some $750,000 worth of equip- 
ment when completed early next year, 
will be built by Temco Aircraft Corp. 
to augment present facilities now in- 
adequate because of increasing elec- 
tronics workloads. 

Structure will include a 20-ft. x 20- 
ft. X 40-ft. ancchoic chamber designed 
to duplicate radiation-free conditions 
found in the atino.spbcrc. The labo- 
ratory will be under the direction of 
Dr. Chwan-Chang Lee. Electronics and 
missiles work currently comprises ap- 
proximately one-third of Tcmco’s SlOO 
million orders backlog. 

I ^0W(To"' — < 

FILTER CENTER ^ 

Contract valued at more than 5200,- 
000 covering machining of components 
for a classified electronic counter- 
measures system has been awarded 
Temco Aircraft Corp. by Sperry Gyro- 
scope Co., Great Neck, L. I., N. Y. 
Work comprises tool fabrication and 
precision machining of 10 different 
aluminum forgings used in the system. 

Microwave comnuinicatioii system 
production and installation contract 
totaling over $2 million has been 
awarded Collins Radio Co. by US.AF. 
Installation, for Fairchild .AFB, near 
Spokane. Wash., will provide com- 
munication on 7,125-8,400 me. be- 
tween ICBM control activities and 
launch sites. 

►Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the 
following; 

• Communications Division of Iliighes 
Aircraft Co. has been awarded a SJOO,- 
000 contract by Boeing Airplane Co. 
for study of launch control svstem 
communication methods for the Min- 
uteman intercontinental ballistic mis- 

• Philco Corp.’s Government and In- 
dustrial Division has been awarded a 
$6,627,092 follovv-on contract for fur- 
nishing and installing equipment for 
the "Quick-Fix” phase of Aircom, 
US.AF’s global communications net- 
work (AW Feb. 25. p. 55). 
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CONTINUED LEADERSHIP IN SECONDARY POWER EQUIPMENT 



General 

generating 
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General Electric has been selected to 
supply- the advanced-design secondary 
electrical power generating svstem for 
the North American B-70 Valkyrie 
the Air Force’s new MACH 3 multi- 
purpose bomber.* Designed for super- 
sonic high-altitude operation with 
inherent iong-range flight endurance 
and large load-carrying capability, the 
B-70 can be adapted to offense, de- 
fense. reconnaissance, or special airlift 
missions. 

The new, specially designed G-E 
system consists of an Inductor-Lundoll 
generator, controlled-reclifier regula- 
tor. and protecti\e panel. The revolu- 
tionary generator, newly applied to 
aircraft systems, will provide extreme 
system reliability by eliminating nor- 
mally required brushes, slip rings, 
commutators, rotating windings, and 
rotating rectifiers. 

Development of this system for 
MACH 3 aircraft offers a challenge 
never before encountered in manned 
aircraft. New lubricating and insu- 
lating methods and new sturdy, com- 
pact construction are needed to 
stand flight stresses three times the 
3[>eed of sound .rt altitudes previously 

Some equi|jment will lie required to 
withstand temi)cralures of 600 r, vibra- 
tion input of 15 g’s las much as 60 
g’s locally), and shock of 20 g’s. Ex- 
treme reliability is. of course, a must. 

In developing this equipment, Gen- 
eral Electric is using experience and 
knowledge derived from the material 
and component development phase of 
a sejjaratc Air Force High-temperature 
(HOTELEC I Program under sub- 
contract from North y\merican Avia- 
tion. G.E.’s completely equipped 
research and manufacturing facilities 
are ideally suited to develop and pro- 
duce advanced systems like HOTELEC 
and the B-70. And. G-E leadership 
in secondary |)oiver e<|uipment extends 
through 10 years and more than 50 
different aircraft. 


cd rr; 



present only a few 
C.l-;. has developed 
iieroting systems. 


Electric’s new concept in aircraft 
systems is awarded B-70 contract 


Design Concept 

Design innovations in the new G-E 
generating systems will provide out- 
standing results in these areas; 

• Reliability — Key to the increased 
reliability of the G-E system, is the 
revolutionary Induclor-Lundcll gen- 
erator. Field Avindings and rectifiers 
will be located in the stator instead of 
the rotor as in conventional machines. 
Lower component temperatures result 
from shortening heat-transfer paths 
between windings and coolant. 

In addition, all available control 
components — relays, transistors, mag- 
netic amplifiers, controlled rectifiers, 
capacitors, and re.sistors — were fully 
evaluated as to performance and reli- 
ability, TTien exhaustive research — 
speeded by computers — was conducted 
on individual circuits of each system 
to determine the combination of com- 
ponents which would provide maxi- 
mum reliability and minimum weight 
for each particular application. 


• Eleclricnl configuration— It is 
planned that the B-70 system will con- 
sist of four 60-kva generators in paral- 
lel for main and emergency power. 
Tlirough careful system designing, 
there will be a precise integration of 
generators with necessary control, 
regulating, and protective components. 

Light weight — Unnecessary weight 
will he eliminated by (1) combining 
Inductor and Lundell generator prin- 
ciples, (2) utilizing the generator 
frame as flux path, (3) use of more 
efficient magnetic material in the 
frame, and l !) integrating bearing and 
cooling and lubricating systems with 
the Air Vehicle Sundstrand Drive, 

Weight also ;vill be saved in another 
way. In analyzing the complete B-70 
system. North American electrical en- 
gineers felt that the long feeder runs 
from generator to load offered an ex- 
cellent opportunity to evaluate a 
variety of generator voltages, feeder 
sizes, and transformer designs to de- 


termine the o])timum combination. 
Coordination with General Electric 
indicated the practicability of such a 
design breakthrough. .As a result, it 
was decided that power will be gen- 
erated and transmitted at 230/416 
volts and stepped down to 115/200 
volts at the load by novel transformers 
designed specifically for this applica- 
tion. A net weight saving to the air- 
craft of hundreds of pounds was thus 
accomplished together with improve- 
ment in electrical transmission and 
cooling efficiencies. 

Future Application 

General Electric research on this 
system bolds bright promise for future 
applications. Further development will 
make similar systems available in 
many future ratings and sizes for 
other types of aircraft. For more de- 
tails, contact your General Electric 
Aviation and Defense Equipment Sales 
Office or write Section 796-1, General 
Electric Company, Schenectady 5, N. Y. 


Tigress is Our Most impotiartf ^vduef 
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TMs Is Arizona timber land where some im- 
portant ne w helicopter fire fighting techniques were 
perfected during the long, parched summer of 7959. 
Example: Clearing heiispots at any altitude for 
dose up supply work. 

The previous practice — necessary because other 
light utility helicopters didn't have thepowertohover 
at the density attitudes — called for heUtack crews to 
jump into the brush from a helicopter in flight. ..a 
stiff order even for the tough Zuni Indian firefighters! 
Thissummera new305 hp Hiller 12E. operated un- 
der forest service direction by James M. Meade Heli- 
copter Service, "'A/atsonviUe, Calif, easily hovered 
steady as a platform while the firefighters eased 
themselves down to hack out the heiispots. The tac- 
tic became far less hazardous. 

The Hiller l2E's Incomparable performance Is open- 
ing up new techniques in many forest operations... 
increased tanker capacity, greater work speed for 
fire fighting and faster per acre seeding and spray- 
ing are but a few. 

The Hiller HE is the most powerful helicopter in its 
class; its 305 usable horsepower actually matches 
the power of all but the largest bulldozer. Put this 
rugged, dependable helicopter in the sure hands of 
a Hiller Charter Operator and you have a truly econ- 
omical service. 

He invests in the best airframe available so you 
can have the convenience and economy of charter- 
ing by the flight or by the contract. It's worth look- 
ing into. You'll know right away whether the HE 
will make substantial savings in your operation. 
Write today for free literature, 'New Workhorse for 
Forest, Farm and Ranch, ' Commercial Division 

I L L E R 

AIRCRAFT 

CORPORATION 




SHERIFF'S helipoit is Incjted in 100-acre county adminislrah'vc center. Coiiiiiuiiiications center is localed at the foot of the hill behind 
the hangar. Counts* Fire Dep.irtmcnt, which uses one of the helicopters, is within five minutes of the helijioit. 


Sheriffs Use Bell 47s for Patrol Work 


Los Angeles— Versatile utility helicop- 
ter dominates many-sided operations of 
Los Angeles County Sheriff's Depart- 
ment Aero Detail— a nine-man tactical 
air force for an approxiniatciv -4,?30- 
SC), mi. area and a community of almost 
si>. million people. 

Multi-skilled pilot-deputs* slieriffs of 
Aero Detail acknowledge tlic special 
capabilities of more glamorous helicop- 
ters now on the market but would ob- 
ject to a onc-for-onc exchange of tlieir 
three Bell 47G and -17G-2 utility ma- 
chines. Their bias is based on opera- 
tional adsantages of the light helicopter, 
but cost alone makes such an c-xchange 
impossible, competition for tax dollars 
being what it is. Total ea|jitiiliz<ition of 
Aero Detail including three helicopters, 
two light fixed wing aircraft, two trucks, 

AVIATION WEEK, Decettiber 14, 1959 


DOGS used in search and rescue operations by Los Angeles County Sheriff’s Department 
arc loaded in their kennels on ,\eto Detail’s helicopter. 

95 



If your career needs 
care and feeding . , . 


DOUGLAS AIRCRAFT COMPANY 

MISSILES AND SPACE SYSTEMS 

has immediate openings 
in the following fields— 

Electrical and Electronics: 

Control System Analysis & Design 
Antenna & Radome Design 
Radar System Analysis and Design 
Instfii mentation 
Equipment Installation 
Test Procedures 
Logic Design 
Power System Design 

Mechanical Engineering - 

Analysis and Disitn ol the tollowint: 

Servo Units 

Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 
Aeronautical Engineering: 
Aerodynamic Design 
Advanced Aerodynamic Study 
Aerodynamic Heating 
Structural Analysis 
Strength Testing 
Dynamic Analysis ol Flutter 
and Vibration 
Aeroelasticity 

Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 

Physics and Mathematics; 
Experimental Thermodynamics 
General Advanced Analysis in 
all fields 

Computer Application Analysis 
Computer Programming and 
Analysis 

Mathematical Analysis 

For full information 
write to: 

Mr. C. C. LaVene 
Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif. 


a car. trailer, madiinc sliop and miscel- 
laneous equipment is less than SI60,- 
000. .\nnuai operating cost including 
salanus and maintenance is a little more 
than S/s.OOO. 'I'hc detail buvs old mili- 
tarx’ Bell helicopters and c.mnihalizcs 
tlicni for spare parts. 

Because of tne vatietv of missions 
thrust upon a law enforcement agenev 
and nigged terrain of flic countv. the 
utilitv helicopter has largclv displaced 
fixed wing aircraft. In tlie last half of 
195S and the first half of 1959. Aero 
Detail's three helicopters flew almost 

fixed wing aircraft. I’or most missions, 
a deputy siieriff must be on the scene 
in person, and onlv the helicopter 
makes this possible while offering quick 
access to undexeloped areas, llie great- 
est usefulness of fixed wing aircraft is 
found in searcli and patrol work, but 
cs-en for this mission the helicopter is 
now more frequently used. It lowers 
tlie danger potential of mountain 
searches in restricted \isibilih’. 

Types of Missions 

.Aero Detail missions include: 

• Enforcement of California Aeronau- 
tics Commission Act «hich pat;illcls 
Civil Air Regulations. 

• Forest and brush fire suppression. 

• Rc-sceding of biimed-ovcr watershed 
to present erosion damage and silt-clog- 
ging of dams. 

• Search and rescue of missing aircraft, 
boats and persons- 

• Protection of airports and privately 
owned aircraft against theft and dam- 
age. 


• Patrol and abnospbcric measurement 
for Los Angeles Air Pollution Control 
District. 

• Transportation of county tcclinicians 
and officials. 

• Photograpliic snrvcs’. 

• Ca|>t«rc of escaped prisoners and 
other criminals. 

• Delivery and posting of court orders 
in otherwise inaece.s.sible areas. 

Outside Cooperation 

With its limited resources, the de- 
tail's job would probably be impossible 
uithout close cooperation by outside 
groups in private industrx-. offier cclic- 
lons of goicrnment and otliet counts' 
cxccutis’c departments. Its central heli- 
port is located within a 10-min. drive 
of tlie Hall of Justice in downtown Los 
Angeles at a 100-acre county adminis- 
tratii’C complex which includes the Fire 
Department, Communications Depart- 
ment, Slieriff's Academy, Pistol Range 
and Civil Defense Hcadqiwrters. One 
of the three helicopters is pennanenth' 
assigned to the Fire Department, 
tliougli manned and maintained b\ 
.Aero Detail- A\’hcn a fire report comes 
in, the pilot-depuri' on duh' at tlie heli- 
port is alerted b\- telephone. A helicop- 
ter is standing on the ramp with the 
rotor fuming and the door open within 
tlie fisc minutes it takes the fire chief 
to make preparations and drive to the 
licliport. 

Communications Department oper- 
ates several microwave rclav stations to 
maintain contact with Fire Department 
and Sheriff's units throughout the 
county. I'ailurc of a relay station is 
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LANDING spot for Slieriff’s Aero Detail Bell 470 was hacked out of brushy hillside by 
ctcmiian who jiiiiipcd from hnvcriii| copter and cleared the area with hand tools. 




It takes more than pressing a button to send a giant rocket on its way. 
Actually, almost as many man-hours go into the design and construction 
of the support equipment as into the missile itself. A leading factor in the 
reliability of Douglas missile systems is the company's practice of including 
all the necessary ground handling units, plus detailed proceduresfor system 
utilization and crew training. This com plete job allows Douglas missiles like 
THOR, Nike HERCULES, Nike AJAX and others to move quickly from test 
to operational status and perform with outstanding dependability. Douglas 
is seeking qualified engineers and scientists for the design of missiles, 
space systems and their supporting equipment. Some immediate openings 
are described on the facing page. Please read it carefully. 

Alfred J. Carah, Chief Design Engineer, discusses the ground installation 
requirements for a series of THOR-boosted space n ^ 1 1 0 I hQ 
probes with Donald W. Douglas, Jr., President of VwUwLMO 


MISSILE, 
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ROHR 

advances the state of 


MANUFACTURING 

art through 


RESEARCH 


To preserve its role as the world’s 
largest producer of components 
for flight, Rohr gives high priority 
to its manufacturing activities. This 
involves anticipation of future 
customer needs, eoaluation of those 
needs in light of Rohr’s capabilities, 
and implementation of new tech- 
niques and methods when required. 

Manufacturing research is typified 
by explosive forming, illustrated 
here. Rolir began work on this 
technique in 1949 and more tlian 
15.000 sound suppressor tubes have 
been produced using this method. 
Final forming of the Rohr-fabricated 
production units is by the Olin 
Mathieson Chemical Company 
under a sub-contract. Such research 
means better products at lower 
cost to Rohr’s customers. 




Lockheed Electra’S 
temperature. . . to 1°C. 


likely to mean lo.ss of radio contact with 
units in parts of the county blocked off 
by mountains. In winter, relay stations 
are often snowed in since most of them 
arc located nn mountain peaks. Aero 
Detail proudes fast transportatiim for 
Communications Department techni- 
cians to get relay stations hack into 
sers’icc quickls. 

Since 1947 -Aero Detail has headed 
a permanent .\ircraft Emergency Co- 
ordinating Committee which was origi- 
nallv set up to cope witli off-shore ditch- 
ing of commercial aircraft taking off 
from Los .4iigcles International .\irport. 
Since then, the scope of flic .igrecmcnt 
lias broadened to include anv cincr- 
genev landing or crash. Other members 
arc Coast Guard Rescue Coordination 
Center. Long Beach. Calif.. Los An- 
geles Air Route Traffic Control Center 
and other F.A\ branches. USAF, all ait 
carriers nper.iting in the. Los Angeles 
area, and all local airaaft mamifac- 


Search Teams 

If an Air Route Traffic Control Cen- 
ter communications st-atch fails to find 
an oietduc aircraft at .in airport or in 
fiiglit. comniittcc members arc notified 
bv telephone and .\cto Detail in turn 
notifies California Highway Patrol, city 
police, county patrol cars and fire sta- 
tions in the mountains. Air carriers 
and ARTCC alert aircraft in flight. 
,\ircraft manufacturers maintain highlv 
efficient search and rescue teams and 
a tightly knit cincrgcnq’ communica- 
tions svstem in support of their flight 
test operations. Each of these groups 
has found lost aircraft or conducted 
successful rescues. 

To fight forest fires and tc-sced 
burned mer land, state, county and 
U. S. forest sen ices ha\e mutual aid 
districts witliin which they liclp each 
otlier on these tasks. It is quite com- 
mon to find aircraft, ground equipment, 
and personnel of all three working on 
the same fire or rc-secding job. Com- 
pliance with mutual aid agreements is 
generous rather tlian strict and no one 
ascertains the district boimdan before 
starting the job. 

Volunteer resene for .\cro Detail is 
the 100-memhcr Sheriff’s .^cro Squad- 
ron whose members sene witliout pii' 
and lend their aircraft on counts busi- 
ness without am charge for fuel and 
oil. Fourteen helicopters and a varying 
number of fixed sving aircraft are avail- 
able through squadron members. Sev- 
eral aircraft companv test pilots arc 
members of the .\cro Squadron. Fast 
multi-cngmc aircraft of squadron mem- 
bers ate sometimes used to bring back 
important prisoners from other states. 

Perhaps the bluest part of the de- 
tail's time is spent in enforcement of 
flic State .Aeronautics Livv which paral- 
lels many parts of Civil .Air Rcgula- 



High accuracy, and easiest needle 
pointer plus digital in-line counter 
readout, are the principal service fea- 
tures of the BHI83 AlitoTemp® jet 
engine temperature indicator. 

AutoTemp* is designed and pro- 
duced by fhe makers of the JETCAL 
Analyzer®, the only jet engine tester 
used throughout the world. 


The AutoTem p is a completely new 
instrument, ..a continuous null bal- 
ance 144-inch slidewire potentiometer 
combined with a linearizing analog- 
lo-digiial converter. Its accuracy is 
the simple attribute or phenomenon 
of its novel and basic slidewire 
potentiometer! 

Self-contained... si li con-transis- 
torized. miniaturized, hermetically 
sealed, servo-driven. ..the AUTO- 
Temp’s 3"-diameler case includes a 
Zener reference, power supply, ampli- 
fier, servo motor, cold junction com- 
pensation and the 144-inch slidewire 
and punched tape to linearize thermo- 
couple e.m.f. for exact, counter-type 
digital readout. The needle pointer 
indicates in 50*C increments over the 
0 to I200"C full range of the unit. 
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Sixty-four fully equipped paratroopers can 
jump from the C-130 Hercules’ two aft side 
doors in 32 seconds. Heavy equipment 
drops can be made with pin-point accuracy 
from the huge 9-foot by 10-foot rear door. 


20 tons of critical military cargo can be 
loaded or unloaded in 40 seconds, using 
Lockheed's Lightning Loader system. This 
time-saving feature of the giant C-130 
assures maximum airlift in minimum time. 


Even in peacetime, airlift plays a vital role in supporting our missile bases, air- 
borne combat forces, and strategic and tactical operations throughout the world. 
In wartime, the airlift burden would increase a hundredfold. America’s airlift 
capacity must keep pace with other top-priority projects so that it can provide 
the support needed to keep them in operational readiness. 

Three years of world-wide service with the U. S. Air Force have demonstrated 
conclusively that the Lockheed C-130 prop-jet HERCULES transport will provide 
the most Jet Age airlift per dollar. 



eEOReiA DIVISION 


Nord 1100 Turboprop Enfers Flight Tests 

Flight tests of the Notd 1100 turboprop executive plane ate under way following successful initial flight at Bordeaux, Plane is powered by a 
Turboincca Astaaou turboprop engine developing 3J0 eshp. Engine was adapted by Notd, Tnrboineca and Ratier Figeac. 


tioiis. Aero Detail Capt. Sewell F. 
Griggets says mote violations of general 
flying rules arc reported to the Sheriff’s 
department than to any other as’iation 
agencs' in Los Angeles. This is because 
private citizens and local officials who 
report the majority of such violations 
as low flying are more accustomed to 
dealing with local law enforcemcmt 
agencies than with federal agencies. 
More often than not. investigation re- 
veals that no violation has rcalls' been 
committed. Aero Detail has earned out 


an educational program to teach well 

E laced observers what constitutes a vio- 
ition- 'llie beaches are a favorite scene 
of operations for low flying violators, 
so conferences with lifeguards have 
been particularly rewarding. 

Conferences have also been held with 
airport operators to infonn them of the 
debil’s c.xisfcncc and set their coopera- 
tion in reporting violations committed 
near airports. This lias been so effective 
that operators plagued with minor \ iola- 
tions sometimes ask the detail to park 


one of its airplanes in a conspidous 
place on their flight lines. This has 
been found to induce conformity with 
the nilcs- 

An annual problem for the Sheriff's 
.Acto Detail is the New Year’s Day Rose 
Bowl football game and parade uhich 
incsitably attracts a crowd of airborne 
rublserneckers. Rules published in ad- 
sance require airaaft to stay abme 1 ,600 
ft. and Aero Detail aircraft try to lead 
them into a left-hand drclc. However, 
there is alwavs a percentage which goes 
the wrong wav. A collision over the 
crowded stadium and streets would be 
a major catastrophe. The detail must 
cope with a strange assortment of air- 
craft over the game. They have liad 
multi-cngincd airliners, towed gliders, 
light planes and towed advertising 
banners in the same airspace at the same 
time. Militarv jets occasionally pass 
through- Visibility is usually limited, 
for this is the smog capital of the 
world- Everv vear the detail prosecutes 
15 or 20 low Avers. The mere presence 
of detail aircraft bearing the six-pomted 
gold star of the Sheriff's Department 
undoubtcdlv reduces the hazard more 
than the annual crop of violation re- 
ports. 'I'hc value of this talisnian as a 
stimulus of ordcrlv behavior has been 
proven bv patrol cars on Los Angeles 

Sigirtseers are also a frequent problem 
over forest fires u’herc thev interfere 
with tlie already hazardous operation of 
tankers and spotter planes. As in the 
Rose Bowl patrol, the detail’s Cessna 
182 and Stinson L-5 are often used to 
ward off intruders. A complete file of 
comitv-based airaaft and known vio- 
lators is kept in the detail’s office. Low 
fivers ate punctual in their habits and 



At'las Helicopter Accepts First Vertol 44 

Atlas Helicopter Service, Inc., of Omaha. Neb., has haken deliveiv of its first 15-19 passen- 
ger A'crtol 4-t helicopter and B. T. Biov n. .\tlas vice president and general manager said 

A'ertol on pipeline jobs, oil exploration, snrwy work and ciiartcrs. 
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can often be caught In statiiimng -i 
.vlicriff's airplane over the area at the 
vaine hour a wak later. 

-Aero Detail Ivas developed consid- 
erable skill in bush flying because of the 
wild and mountainmis cluiractcr of a 
large part of the county. County Fire 
Department has learned to provide high 
caliber ground support for this type of 
work. Sheriff’s Department has trained 
25 deputies from vvhich to draw helitac 
crews who arc the county’.s airborne 
troops. In addition to his conventional 
police duties, a helitac man can jump 
from the skid of a helicopter hovering 
,S to 10 ft. above the ground and hack 
out a crude landing spot on a mnuntaiii- 
vide with a brush hook and a Pulaski, 
the ubiquitous half-mattock and half- 
axe dev eloped for fire fighting. Acto De- 
tail owns two trucks which jvrnvide 
ground sujsport for the helicopters dur- 
ing prolonged operation from an ad- 
vanced base accessible bv road- Facli 
truck carries a 155-gal- tank of heli- 
copter fuel and a transfer pump. Aero 
Detail’s mechanic and a supply of minor 
spire parts for running maintenance 
can also be brought to the scene in the 

Attachable Equipment 

T’hcv inav also bring along such 
neccssarv attachable equipment as 
Stokes litters, powerful loudspeakers, 
w-ater drop bags to extinguish spot fires, 
|)owered portable water pumps and 
hoinb shackle-carried hose trays with 
which a helicopter can lav fire liose up 
,1 mountainside in a fraction of the time 
it could be done any other way. Tele- 
phone poles are sometimes carried into 
inaccessible places on the bomb shackle 
and dropped to linemen rcstringing 
county-owned private lines after a fire. 




riic s;mie talents and techniques ate 
■IS useful in search and rescue work as 
ill fire suppression. With the helicopter 
it is now possible to find and investigate 
a nimintain crash site vvitliin a few 
hours. Formcrlv, when fised-vviug search 
aircraft were used and rescue parties had 
to pack into the site, the investigation 
could take a week. 

A typical operation occurred recently 
when three fishermen were lost within 
a few miles of residential neighborhoods 
in mountains so rugged that the horse 
of a member of the sc-arch posse slid 
over a cliff and was killed and a pack 
mole fell down a hill, smashing radio 
gear it was earning. .An Aero Detail 
liclicoptcr finally found the lost men in 
the bottom of a deep narrow ravine. 
Gustv canvon winds prevented an im- 
mediate rescue. Food drops were made 
while waiting for winds to suh.side. .A 
hetispof vv'.is later hacked out of the 
brush and the resciiccs were taken out 
from there to a road camp used as a 
base during the search. The po.sse mcni- 
hcr who lost his horse had to be rescued 
by helicopter, too. 

Bloodhounds are often airlifted into 
the mountains for such searches in a 
pair of special carrying kennels niouiited 
on the helieopter skids. Happily, depu- 
ties do not have to cope with airsick 
dogs. The bloodhounds like to flv and 
strain at their leashes to board the heii- 

Aftcr a forest fire .Acto Detail flics 
flood control district experts up to the 
burn to estimate run-off. To prewent 
erosion, burned over land is re-sceded 
from the air with special grasses selected 
for the speed with vvhich they sink a 
deep extensive root network- Timing of 


BASIC 

BUILDING 

BLOCKS 

FROM KEARFOTT 



TIM mix 
DIGITALIZER 


This visual analo|r-to-di(ri- 
tal converter (VADAC) 
displays time values in 
hours, minutes and seconds 

coded electrical signal by 
means of coded drum as- 
semblies and pick-off 
brushes. Driving pulse ad- 
vancing drums and interro- 
gating pulses for digital 
readout are provided from 
external, user-supplied 

CHARACTERISTICS 

00 bo DO to 23 59 59 hrs. 
a Input Pulse Frequency^ 1/sec. 

• Input Pulse Form: Square 

a No. of Visual Output Counter 
Wheels: 5 

a Numeral Color: White on Black 

• Code: Binary decimal 

• Step Time: 

30 msec.max. 13 msec.mln. 

• Operating Position: Any plane 

• Brush Load: 50 ma. 40 VDC 

■ Operating Temperature flange: 
-54'C -|-77”C 
a Humidity Resistance: 

per MIL-E-5272A, Proc. 1 

• Vibration Resistance: 


per MIL-E-5272A, Proc. 1 
■ Shock Resistance: 

per MIL-E-S400, para. 3.2.20.2.1 

• Weight: 1.75 lbs. 

• Operating Life: 1000 hrs. 
VFn'te for complete data. 
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KEARFOTT COMPANV, IN 

0.. LITTLE FALLS, N. 
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»* ounevs of compact control. . . 



features 

stability 

for high 
perforrrumco 
control systems 


Control flows to 1 gpm; Operating temperatures to 450°F; Pressures to 4000 psi: Hysteresis 3% max; 
Threshold .5% max:. . . tlii' is the new Hydraulic Research Model 25 Servo Valv-' ■ Never liefore have 
such performance characteristics heen built into such a small unit-with insured dependability. The Model 
25 is a miniature of Hydraulic Research's proven Model 26 Flow control Transducer, 
and utilizes the same unii|ue spool position feedback, powerful dry torque motor, 
central filtration and stainless steel construction. Selection of sealing material 
permits choice of use in hydraulic, fuel or mono-propellent systems. Modifications tocATiNG pin 
may be made for specific requirements. Write for complete specifications. 

nYUltAl Lit HESEAHCU 

and J^tannfaeturinff t'ompanp 

Subsidiary of Sell Aircraft Corp. 

2835 N. Naomi Street, B^lrbank, California 



REPKESCNTATn 



Hiller T2E Operates in Alaskan Mountains 

0|>cntiiig ill rugged mountain conditions. Iliis Hiller 12E liclicoiitcr. civil version of 
the mililarv- II-23D Rasen l\W Oct- 19, p. 98l, «as used bs u bscvinan prospc-cting team, 
line of wboin oiicratcs n portable drill abost. The helicopter moved 3-*. 500 lb. of equip- 

«iis f.lOO ft. Idgh. I'lic helicopter |X)uetcd\v Lscoming VO-slo-BlA engine! was 
ii|>ciatcd bv Livingston .\ir Scrsicc. Corvallis. Ore!, under contract to MoiicW I’otciiiiiiie 
Mines. Ltd- During the entire contract operation, the Hiller 12E flc«- mote than 250 hr. 
Coinpanv said downtime totaled three daxs for loutinc maintenance. Service ceiling, at 
maxininm gross weight, is 1-4.000 ft.; cost is S59.950. 

.-\cro Dtfitil now consists of si.v: pilots, 
five of whom arc depute sheriffs; one 
incchiinic. one ordnance officer with 
responsibility for all county-owned sxea- 
pons who doubles as an as.sistant mc- 
clianic. and one sccrctars-. The detail 
does all its own maintenance except 
engine overliauls. I'wo of tlic deputv 
sheriffs are rated nieclianics as well as 

llie caliber of preventixe inaintc- 
nance is indicated by the fact that -Aero 
Detail ha.s nex cr liad to cancel a mission 
because of a ineclianictil problem. 

Overhaul Cycle 

Equipment is maintained according 
to manufacturers’ handbooks- 'Ilie 
major oxerbanl cvcle on the Bell air- 
frames is 1.200 hr. When 600 hr. of 
flx ing time has accunnilatcd since major 
oxerhaul. a visual inspection is made 
xxliich includes opening of tlic transmis- 
sion and replacement of all obviously 
xvorn parts, 'ilic detail will Magnaflxix 
all steel parts and Z>glo all allox' p;uts 
at the l.aOO hr. oxerhaul. Engine ox-er- 
liaul cxcle is TsO lir. and tlic work is 
done under contract to a local shop. 
Spare pxirts inxentors- is kept small as 
tlie coimtx licliport is only 30 min. from 
the Bell \\ cstern Division at Burbank. 


the re-sccding operation can be critical, 
(f it IS done too early in the year, the 
■<ct'ds will not germinate bcc.iuse of tlie 
long drx' summers. Dite in the xcar 
ixhcn rain potential is up, it is customary 
to re-seed ininiediatcly after the fire is 
out to get the roof net doxxn into the 
ground before erosion Isegins. 

Arson Patrol 

When an arsonist is known to be 
working in an area and a description 
of his car is axailabic, .Aero Detail xvill 
sometimes patrol the area by helicopter 
in the liope of catcliing liini or at least 
frightening him axx-ax- before anx- damage 

l''nr cmcrgcncx ambulance dutx , exerx' 
.Aero Detail helicopter carries a kit to 
aid the pilot in finding one of the enicr- 
gcncx- hospitals under contract to the 
county. Each kit includes a map sboxv- 
ing hospital locations. Best nearby hmd- 
ing area for each hospital lias lic-cn pre- 
selected and a description and plioto- 
grapli of the site arc part of the hospital 
selection kit. .At some hospitals, ShcrilFs 
Department radio cars must block off a 
section of boulevard to make a suitable 
landing site but nexx- hospitals are being 
designed with good rooftop or hnxn 
helispots. 
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INTEGRATING 

MOTOR 

GENERATOR 


This high performance unit 
is the smallest of its type 
available today. Accurate 
in the Kearfott tradition, 

thermistor compensated 

output of .5V/1000 RPM, 
linearity of .06% from 
0-3600 RPM and output 
variation of temperature 
{— 16’Cto-(-75"C)of±:.4% 
from the value at 25'C. 

CHARACTERISTICS 


MOTOH SfCTION pn»e i Pnssea 



QusflralurB Axis Error (mv) 3 

LltlBjflt)- @ 3600 MPH (%) .06 


MECKANICAl (HAMCTEIIIlIia 



Write for complete data. 
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Comanche T ested As Seaplane, Amphibian 


New York— Edo Corp.. nhich has 
installed its standard Model 289-2700 
unipliibious floats on its own Piper 
Comanche 250. is optimistic o\ct the 
airplane's potential as either a seaplane 
or an ampnibian. Piper is expected to 
offer the airplane in one of these cate- 

Conianchc 250, powered by the 250- 
hp. Lycoming 0-540 six-cylinder en- 
gine. normally cruises at ISl inph. 
Performance and speed with floats— 
which now approximates 150 niph.— is 
expected eventually to be on a par with 
that of Piper’s Comanche 180 (AW 
Nov. 2, p. 108). 

Installation of floats by Edo was 
made for two purposes; to permit study 
of the aerodynamic drag reduction of 
Edo float installations and to permit 
evaluation of the Comanche as a pro- 
spectise seaplane and or ainphibian. 
Choice of the airplane for the forma 
was due to its relatirely high perform- 
ana‘ as a land plane suitable for float 
installation. Aviation Wekk was told. 

floats currentlv installed «ere origi- 
iiallv developed for and licensed on the 
Cessna 180. lliis model float «ns elec- 
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trically actuated and is currently re- 
piaceci by Kdo’s Model 459-2700 am- 
phibious float which is hydraulically 
actuated. Ihdraulic power stems from 
an engine-drir en pump or a hand pump 
at the option of the piircha.scr. 
Four-Month Program 

During a four-month program of drag 
cleanup, the cruise speed performance 
of the Comanche amphibian was in- 
creased approximately 20 mph. Edo 
bclies’cs this can be further ini|3ioscd 
and is contimiing in this program. Al- 
terations to standard float installations 
arc being made in a manner suitable 
for similar application to Cessna 180 
installations so that the cruise and tnp- 
speed performance of the 180 would 
be proportionately benefited. 

Standard Comanche propeller (77-in. 
diameter) has been replaced bv an 88- 
in. diameter Hartzcil identical to that 
used in Cessna 180 seaplanes except 
that, in the case of the Comanche, it i.s 
fidl-fcathcring- I'liis feature, accom- 
plished bv Martxell, was to permit u.sing 
the power-nff glide technique dcs eln|)cd 
b\ Dr. .^llgllst Ras|)ct of Mississippi 


State University (AW Nov. 50, p. 62) 
for esaluatiug drag reduction. The 88- 
in. diameter propeller has enabled the 
Comanche to desclop similar takeoff 
performance to the Cessna 430 sea- 
plane. It docs not affect cruise or top 
.speed. Cost of the Comanche 250, witli 
floats, would be in tlic neighborhood of 
550,000. Bv amiparison, tlic standard 
land-plane version costs 519,800 and 
Piper’s super custom land-plane version 
costs 522.800. 

Edo's experimental amphibian— a 
smart-looking configuration that pro- 
moted con.siderable interest— was dis- 
played at the recent Piper distributors' 
meeting at Williamsport. Pa. Display 
«'as a preliminarv to the polling of the 
distributors ;tl)out their Icsel of opti- 
mism over the airplane’s sales potential. 
Opinion-polling is not vet complete. 

Pending decision to certifs the C(v 
mancht in this coufiguiation, it is not 
vet certain whether the aircraft svould 
be simultaneouslv licensed as an amphi- 
bian and seaplane or just as a seaplane. 
.-\mphibious float capability means the 
additional increase of approximately 
ISO lb. of gross weight- 
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NEW AVIATION PRODUCTS 


Plasl'ic Compressor Housing Tested for Jef Engine 

I’ressuic-nioldcd plasKc coniprcssoi housing siicccssfullv cuiiijilctcd a 150 In. test nil .n 
Wesfiuglimisc n4-"'K-5fi tmbojvt engine. Tests «cre conducted hy tlic Gas rnrbinc 
Division of Wcstinglionsc under N-.iss Bureau of .Vemiiantics eoiitraet. I'lie material, a 
[wlscstcr resin reinforced nilli glass cloth, is said to be lighter, lossei cost, more corrosion 
resistant and easier to mpnniactiiie than metal limisings. Tlic inateiial Is stiimger than 


Flight Instrument Calibrator 

Might iiistiunient calihration svstcin 
permits fliglit line calihration of alti- 
meter, Macluneter and airspeed indi- 
cator in approximatclv 25 min. The 
test tqiiipnient permits one tn.ni to 
make a complete check of an aircraft's 



pressure instrument svstcin and pres- 
.snre sensitive cinergenci equipment in 
ii|)|)roximafeh- 7 hr. static port test 
ad.ipter conneets the c.ihhrator to exist- 
ing pressure svstein instruments. 

Burton Instrnnicnts, 2520 Colorado 
Avc., Santa Monica, Calif. 



Fire Extinguisher Valve 

l ire extinguisher selector sahe con- 
trols l''reon fire extinguishcT fluid on 
eommercial jet aircraft. 

Model M\'-i:i)A selector vaKc is 
electrie.dly controlled from the cockpit. 
M'eight of the zero leakage valve is less 
than 1 Ih., port si/c 5 in., normally 
closed, operating pressure 750 psig., 
operating tcinpemtiuc —65 to IbOl-'. 

Marotta \'alve Corp., P. O. Box 
530-10, Booiiton. N, J. 

Metallic Hydraulic Hose 

Mcxihle, inulti-piv conngated metal 
hvdr.mlic hose withstands temiwraturcs 
from —450 to I 1,2001' and is designed 
to withstand cvclic livdraiilic shock 
loadings at 4.500 psi. 

The flexible hose, c-alled RI''-69. con- 
sists of an outer and inner laver of 
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PRECISE 

ANGIE 

INDICATOR 


Consnstinu of an ansle po- 


cd unit pvovidcii angular 
position indications for 
iaboratory, production and 

ular position of s.vnehro de- 
vice bci mt measured are re- 
solved ns nn error voltage, 
which is amplified and used 

loop to null. Counter mech- 
anism then provides direct 







ITrite for complete data. 
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altitude-moisture resistant 

Amphenol jI/inniE connectors are the fii'st true 
miniature “E” types— the only miniatures able to 
pass the new, exacting altitude-moisture immersion 
test. In this test mated, wired connectors are 
immersed in salt water and altitude cycled to 
80,000 ft. for one minute, 65,000 ft. for one-half 
hour and then returned to ground pressure for 
another half-hour. A/imniE insulation resistance 
after this test is a minimum 1000 megohms. 

In aircraft, in missiles and in exacting ground and 
sea applications Amphenol A/iNNtE conne''*"-'- 
will provide outstanding service. Any comj 
working with environmentally-resistant 
connectors is invited to write for complet 
A/iNNtE information- 



stainless steel with 3 center ply of high 
damping copper alloy. The hose is en- 
cased in ,1 stainless steel braid map- 
Si/es from i in. to 11 in. have been 
cxpcrimaihiliv produced and sizes up tn 
2 in. diameter are planned. The hose 
takes .standard end fittings which ma\ 
be attnclied nicchanic-ally o; by weld- 
ing, brazing or soldering. 

Rcxonics Corp., Maysvood, III. 


a 


Miniature Nut 

Miniature all-metal, self-locking mif 
is designed for fastener appliaitions in 
electronic systents of missiles and air- 
craft. 

Dimensions of the Kaylock 1114-02 
lint ate; height; .095 in.; base diameter; 
.172 in.; svrciicli hex size; 5/52 in.; 
weight: .02 pounds per hundred. 

Kaynat Mfg. Co., Box 2001. Tct- 
niiiiaj Annex, Los Angele.s 54, Calif. 




Liquid Hydrogen Valve 

Stainless steel in-line safety relief 
s ail t, designed for cryogenic fluids, now 
is in operation at liquid hydrogen pro- 
duction facilities. 

The lahe operates in pressure ranges 
from 10 to 10,000 psi. It is deserilxd 
.IS ‘iuihblc tight" prior to opening anti 
upon rcscMt. and successfully opens and 
closes nitliout freezing. 

Sijceialtv Engineering Co., 264 M’. 
I-ain-icn-, San Gabriel. Calif. 
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FIOATID RATE 

INTEGRATING 

GYROS 

Specifically designed for 
missile applications, these 
Kearfott miniature gyros 
operate efficiently at 
unlimited altitudes. Their 
outstanding; accuracy and 
performance make them su- 
perior to any comparably- 
sized units on the market. 
Hermetically sealed within 
a thermal jacket, these gy- 
ros are ruggedly designed 
and completely adaptable 
to production methods- Per- 
formance characteristics 

can be provided within the 
same dimensions. 

TYPICAL CHARACTERISTICS 


Standard Deviation (short term): 
Azimuth Position: 0.05”/hr 
Vertical Position; O.OSVhr 
Drift Rale Due to Anisoelasticity 
Steady Acceleration: 
.015°/hr./g’ maximum 
Vibratory Acceleration; 


output angle is 0.2 
Characteristic Time: 

.0035 seconds or less 
Weight: 0.7 lbs. 

Werm-Up Time: 

10 minutes from — 60"F 
Lifo: 1000 hours minimum 
IPrito for complete data. 
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the 


20 SECOND 
SYNCHRO 

This synchro, just one o 
broad line offered 
Kearfott, provide; 

in today’s data trans- 
mission systems. Kearfott 
synchro resolvers enable 
system designers to achieve 
unusual accuracy without 
the need for 2-speed servos 
and elaborate electronics. 

matches up to (54 resolver 
control transformers can 
also operate from one 
resolver transmitter. 




Write for complete data. 
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9 

MINIATURE 

VERTICAL 

GYRO 


Provides accurate vertical 
reference in the form of 
two 400 cps synchro signals 
proportional to sine of gim- 
bals’ displacement about 
pitch androllaxes- Gravity- 

ence device provides elec- 
trical signals directly to 
torque motors which main- 
tain gyro spin axis perpen- 
dicular to earth's surface, 
tically sealed and im- 






, spray, humid 
or fungus as specified 
MIL-E-6272A, 


ity 




H’rite for complete data. 
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SILICONE NEWS from Dow Corning 


Many Parameters, One Elastomer 



SILftSTIC meets varied specs 
T in Convair F-106 


When you're calling <ml materials on a plane or missile, isn’t it a help to 
have one material that can meet a variety of rubber needs? A material 
that's been proven in all flight regimes? Engineers at Convair San Diego. 
Div. of General Dynamics Corporation found it so. The material is 
Silastic, the Dow Corning silicon? rubber, and they specify it for many 
applications aboard the Mach 2- 
plus F-106 all-weather interceptor. 

A few of the uses are illustrated 
here. At left you see molded 
parts . . . plug connectors used 
for checking out instrumentation. 
Located in the aft missile bay. 
they are subject to high flash 
temperatures during rocket fir- 
ings. The relialhlily of Silastic 
in this port is reported excellent, 
with no failure even in the 
presence of chemicals or exhaust 
gases. [Wire bundle clamps are 
also of Silastic.) 




Among other seals of Silastic aboard the 
F-106 are these hollow extrusions on the 
air-conditioning compartment door. They 
withstand severe temperatures, maintain a 
firm air-seal after extended lengths of lime 
under compressioii- 



A completely different application of Silastic is shown at right top: one of 
many connectors in the air bleed system. All connectors are covered with 
a flexible bellows of glass-reinforced Silastic. The duct beneath carries air 
at 000 F. and though there is insulation between steel duct and cover, the 
Silastic must still tolerate high temperatures while retaining its ruliberiness 
.and sealing ability. 


Silastic stays rubbery from —130 to over 
500 F: resists aging, weathering, oxidation. 
Your rubber parts supplier will engineer a 
part made of Silastic to add reliability to 
vour design. For name of nearest fabri- 
cator or more data, write Dept, 0921. 


U you comidcr alt the 
a silicone rubber, you'll 
specify Sitank. 



Dow Corning corporation 

MIDL.ANO. MICHIGAN 


AERONAUTICAL ENGINEERING 


Airlines Refine Jet Transport Operations 



MAJOR COMPONENTS of General Electric CJ-805-23 aft-fan turbojet engine arc shown 
h\ Neil fliirgcss (center), manager of General Elcctric's Commercial Engine Oi>ctalimi. to 
AValtcr Bcrelitiiiri (rightl. Swissair iiicsidciit. Ernst Scliniidhciny (left). Swissair ehaiiinan. 


.San h'rancisc()-.\ir c-.irriers must re- 
sist the tcinpt.itiini to raise the gross 
load of transport aircraft when tiirhofan 
engines become asailible and use 
greater thrust for (iiiicter takeoffs. 
James 1. Pvic, depiitv administrator of 
i'cdcral .\tiation .\gtncy, told airline 
nperators at flit National Turbinc-Pow- 
ered .Air Transportation Meeting of the 
Institute of the Aeronauticnl Sciences, 

Pyle said noise su|)prtssor tcscarcli 
Inis not been ,is productis c as originalK 
hoped for. Research must continue 
and be broadened and means must be 
sought tn quiet compressor wliine as 
well as exhaust noises. 

Py le said increase in maxiniuni length 
of fcdcrallv-sponsorcd runwavs from 
S.-tOO ft. to 10.500 ft, made in pte]xim- 
tioii for the current generation nf jet 
transports was the final extension. lie 
said no federal aid will cser be given to 
connmmitk's for constniefimi of run- 
nays longer than this. Pvlc called the 
final limitation a ncccssitv bceanse of 
the rapid increase in airport real estate 
Old riinsvay construction costs tvliich 
must eventually be passed on to the 
passenger- This extra burden is con- 
trary to the best interests of the iiidus- 
trv and the nation, lie said. 

Cargo Aircraft Loans 

Pyle said I'.A.A is prcjiaiing tn rccom- 
iiicnd legislation under which the gov- 
.mnient would guarantee Ittins for the 
nnrcliasc of "cfficiciit cargo aircraft.” 
I'.A.A is also trying tn divert increasing 
ijiiantities of inilitarv traffic to a'rtifi- 
cated air carriers which are aggressisclv 
imidcrni/ing their cargo fleets. "We be- 
lieve these incentives will stimulate in- 
dustry to greatly expand its cargo cap- 
ibilitv." he said. 

Pyle noted the cnni|)etitiie threat of 
the Soviet Union’s .Aeroflot, largest air 
carrier in tlic world. While .Aeroflot's 
present fleet contains about 90''/ piston 
■lircraft and about lOT jet aircraft, its 
goal is to achieve a 95T titrhinc-pnw- 
ered n|3cration within five vears. The 
technical effort will he linked to a pow- 
erful sales drive for more domestic serv- 
ice and iiittrnatioii,il .vcrice. Pyle s;iid, 
"Necessity for a sound return will not 
hamper the Coiniminisf drive. Tlic .So- 
'icf civil air campaign will be one nf 
jirestige, propaganda and ncver-niind- 
ilie-cost. The order of the day will be 
imdersell." 'I'o compete. .American in- 
dustry must not only improve the prod- 
uct. but must fiud a better sales ap- 


proaeh, iKtter financing arraugements 
and better cu.stomCT service, he said. 

De.serihing the vital importance of 
ground su|3port to jet airline (i]X'tations, 
\\', C. Mentor. United .Air Lines vice 
president-engineering, siiicl United has 
invested S6 million in ground eepiip- 
nient for its fleet of -tO Douglas DC-Ss. 
This anioimts to 5150.000 per airplane 
but once thus equipped a line can han- 
dle many more addilivnial jet aircraft 
without much further investment in 
ground equipment tliercbv bringing the 
cost per aircraft down. United's ground 
equipment list for its DC-S fleet in- 
thidcs 25 tractors at S50.000 each. 'I 
turbo-conipres.sor starters at 520,000 
eiicli. and seven '‘pcacli-]3ickcrs” for 
servicing the tall vertical fin at 517.000 
cacli. 

•\ total of some SO ty pes of ground 
et|uipment bad to be piirclinscd. 
Baggage Handling 

Improved Iwggage handling is one of 
the important contribution.s to come 
along with the jet airliners. United pul 
SIOO.OOO per aircraft into its baggage 
preloading scheme. Ibis figure does 
not include the cost of the prcloadcd 
liaggdge Ixiskets and the carrving wag- 
ons. It was ncccssiiry to buv SOO bas- 
kets at 5500 each and 750 wagons at 
S250 each. Mentor vakl it will take 


eiglit or nine vcvirs to amortize these 
expenditures but competitive appeal 
and other intiuigibles make the invest- 
ment well w'orth tlie price. It has pro- 
duced a startling improvement in bag- 
gage service. 

Mentzer cited a need for more and 
lietter checkout and trouble-shooting 
equipment. He said missile and mili- 
tary aircraft tecbnology should provide 
an ample b.isis for the development of 
vneb equipment. 

DC-8 Performance 

Mentzer said DC-S perfonuaiice 
problems are far leis severe than once 
reported. In line with fre'quent Doug- 
las |jractice. the DC-S was designed 
larger than optimum for existing en- 
gines, fully anticipating that it would 
be rt-engined to realize its full growth 
potentiiil. Lifetime of the airframe is ex- 
|)ceted to be such tliat it will be able to 
capitalize on engine developments for 

\V. Rhoades, United manager of 
fliglit engineering, made a brief com- 
IJ.iri.son of Ibiited and 'I rons World 
.Airlines operations between San h'ran- 
cisco and New A'ork. He said that at 
the outset of DC-8 service. United flew 
optininm altitudes and required 12 min. 
more to make the eastbmmd flight than 
TW.A's Roeing "0". United is now 


AVIATION WEEK, De 


sf 14, 1959 






3 place together.” Hallamore has placed together outstanding 
' engineering talents and facilities to provide complex ground support systems for major 
aircraft, missile, and-space projects. Current contracts include special factory test con- 
soles for the Discoverer; pop-up range instrumentation for the Polaris; static firing 
instrumentation for the Titan; production of field and factory automatic test equipment 
for the Sergeant: automatic checkout for Atlas sub-systems; range safety "sky-screen” 
TV for AFMTC; drone-bome T\' display and checkout system for U.S. Army Signal 
Corps, The Hallamore "Synistanai” capability is available to handle your ground support 
requirements. Write Hallamore Electronics Company, 714 X. Brookhurst St., Anaheim, 
California. TWX: AH5279...a division of The Siegler Corporation. 





Hying const.int altitudts and hiw cut the 
difference tn seven minutes. Rhoades 
said United has been aiming a 17,500 
lb. fuel rcsersc. wliile T\\‘.\ has been 
aiming a 1 5.000 lb. reserve. 

Capt. J. B. LcClairc of T\V.\ flight 
operations rcsaarch and development 
cnallcngcd Rhoades' .statistics. \Vhilc 
having iin comparable figures. LeClaire 
said statistics for westbound fliglvts 
would sliow a bigger advantage for 
I'WA than the easthound figures se- 
lected bv Rhoades, He said United is 
o|x.Tating at a higher and less eeoiiomic 
power level than I'WA 707s. TWA will 
widen its advantage over the DC-S 
after the first engine overhaul, he said. 
.\t that time. TW'.\ will install the 
same later model Pratt li' Wliitnev JT5 
used in the DC-S. LeClaire criticized 
Rhoades for violating a confidence. Ik- 
said Rhoades' figures were based on in- 
formation privately cvichangeci hv the 
two airlines. 

Necessary Conservatism 

LcClairc said TW.\ is finding the 
707 an aisv airplane to flv but a sliglit 
problem in dispatcliiiig because of the 
conservatism necessatv in operating a 
new bigb-performanee airplane. Until 
rcccntlv. few TW.\ pilots liad logged 
100 hr. in tv pc. Therefore, thev have 
been required to use instrument mini- 
mums of 500 ft. and J mi. compared 
with the -fOO ft. and one mile allowed 
to pilots vvitli over 100 hr. in type. 'Hiis 
has meant more cancellations and de- 
lays than would ordinarily occur. 

During the current first winter 
of jet operation, T5\'^A will continue to 
fly eonsenativcly when runway condi- 
tions arc marginal. Inevitablv. this will 
affect schedule pcrfonnance. 'n\'.\ like 
other ainicrs has arbitrarily padded 
operating margins for the sake of safeh-. 
This will close some fields to airline 
operation which arc legally open, l-'or 
slush on the runway up to i in. thick 
permissible gross weight will be ait bv 
5%. Xo takeoff will be permitted with 
slush over i in. thick, Runvvavs cited 
by LeCLiire where runway length and 
other factors are apt to cause problems 
arc Kan.sas City Municipal, ILS run- 
way at St. Louis and Rumvav 10. back 
course at Pittsburgh. 

Terminal area traffic control prob- 
lems which TWA anticipated have not 
vet materialized. It was thought prob- 
able that some svstem would be needed 
to control orderly departure from the 
ramp to avoid ler^thv holds at the run- 
way before takeoff. High altitude hold- 
ing pattern and approach clearances 
from the high pattern through a rapid 
descent penetration to the outer inarkcr 
were also thought ncccssarv. However, 
approacli procedures have followed 
about the same routings and low alti- 
tude holding patterns that arc used with 
piston aircraft, though descents from 
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cruising altitude are more rapid. Deisart- 
urcs from the ramp are also done coii- 
ventioiiallv but Xav York departures 
|ircscnt a problem. 

LcClairc said "Wc carry 50% more 
fuel for taxi and ground hold at idle- 
wild than at other airports. Wc still 
think some better system must be 
devised to liandle this problem. Our 
average ground time at Idlewild is about 
1 5 min. but we have experienced de- 
lavs of 50 to 40 min.” LeClaire com- 
mended traffic control personnel in the 
Chiaigo area for their extensive use of 
radar vectoring to expedite approach 
and departure of jet flights. 

LeClaire said. "One problem wliicli 


cniiccnis us en route is the lack of 
positive separation from military .lir- 
craft on the radar-controlled jet airways. 
Our understanding is that the present 
svstem depends on transponder opera- 
tion in the military aircraft, vet this 
operation is nut required to He enn- 
fiiincd by the controller in the area in- 
volved. 'I1ius a niilitarv pilot could take 
off. check his transpondcT operation 
with his home base and subsequently 
lose it without his knowledge and pro- 
ceed across a jet airw.iy \'!'R without 
benefit of radar following. A number 
of pilot reports of aircraft in tlicir vi- 
ciiiitv unknown to the radar controller 
viib.stantiatcs this concern.'' 



STABILITY PROBLEM-SOLVED BY CESSNA! 

Problem: How to achieve, in a helicopler, deprm/able siabilily at low upkeep cosl. 
Soluilon; The all-mechamcal stabilization systems of Cessna's new multipurpose 
CH-IC. Eliminating the complexities and uncertainties inherent in traditional electronic 
stabilization systems, the CH-IC delivers stability with economy-of-mainlcnance and 
dependability never before known in heikopier lllghl. 



Cessna 





small and fine pitch gears 
for precision equipment 

No matter how fine your gear requirements — Perkins can solve your 
problems. Perkins unique custom-gear engineering service, available to 
your engineering staff prior to the blueprint stage, will . . . eliminate 
production headaches . . ■ cut excessive costs. This service — recognized 
by leaders in the radar, electronic and missile fields, and backed by 52 
years of custom gear experience — assures the precision quality needed to 
guarantee trouble-free operation. Don't gamble with gear performance 
. . . Perkins skilled personnel, 

together with modern up-to- „„ REQUEST 

date equipment guarantees f' folder showing cus- 

fast delive^ on prototypes loingears Perkins has 

write Perkins for complete automotive, precision 

information on custom-gear instruments, home 

BOBIPPIIS appliances, portable 

engineering and a quotation sod machine tools, 

on your requirements. Then and^ d****? 

various gea^ffpes ao§ 
sizes. IPriM lea'll^. 


RKINS 

MACHINE AND GEAR CO. 



Modified BB-152 
Nears First Flight 

Mk. 2 modification of the Baade 
BB-H2, East Gemian four-turbojet 
transport (AW' Mar. 25, p. 58) will 
make its first fliglit soon. [)]>etated bv 
a fiiiir-maii East German Dcutsclic 
Lufthansa crew. 

Performance data for the three \-cr- 
sions of the Mk. 2 passenger plane, all 
powered by four 6.Q50-lb. tlirust Pirna 
014 engines with 12-slage aNiiil com- 
pressors. includt's: 

• 48-passengcr— emptv weiglit 62,060 
lb-, fuel. 27,250 lb., pavload 15,250 lb., 
takcoR weight 102,550 lb., maximum 
landing weight 39,500 lb., and range 

• 37'passenger— cmpt\' weight 62,370 
lb., fiid, 21.870 lb., pavload 15,865 lb., 
takeoff weight, 98,10(3 lb., maximum 
landing weight. 89.500 lb., and range 
1,242 mi. 

• 72-passenger— emptv weight, 62,660 
lb„ fuel, 22.580 lb., pavload. 17.480 
lb., takeoff weight. 102.550 lb., max- 
imum landing weight, 89.300 !b„ and 
range. 1.242 mi. 

Takeoff run at 102,530 lb. is 3.231 
ft-; takeoff distance o\er a 35 ft. ob- 
stacle is 4,314 ft.; landing distance from 
a 49 ft. altitude at 77,170 lb. landing 
weight is 4,390 ft- and landing run 
from touelulown is 2,263 ft. 

An East German official savs that 
one of tlic BB-152/n's main virtues is 
that it can take off and land from ran- 
ways less than 1,000 meters (3,280 ft.) 
long- 

A4Ds to Incorporate 
Rocket Ejection Seat 

China Lake, Calif.— Na\ v-Douglas El 
Segundo rockct-iissistcd personnel ejec- 
tion c-jtapult (R.^PEC) has been desel- 
oped and tested and will be installed 
in A4D aircraft now sersing with the 
fleet. 

lire rocket portion of the ground- 
level to high altitude escape system was 
dc\eloped by Naval Ordnance Test Sta- 
tion for Na\y Bureau of Ordnance, 
while the scat was deseloped by Doug- 
las for Na\y Bureau of Aeronautics, 

Tire system features a solid propel- 
lant rocket fastened to the pilot’s seat, 
operating as a piston inside another 
tube which is attached to tlic airframe. 
A unique part of the propulsion devel- 
opment is a gas booster tube contained 
inside the solid propellant. This be- 
comes, in effect, a booster within a 
booster. 'Ibc small tube lias its own 
propellant charge, and this is what 
serves to boost the seat-pilot clear of 
tlie airframe. .After the small tube is 
done firing, and when the pilot and 
scat ate clear of airframe, tlien the large 


Dept.2HWest Springfield, Mass. 
Telephone: REpublic 7-4751 
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propellant tube ignites and sends the 
pilot and scat to 20U ft. 

'I'he svstem works in four stages— 
first, tlic propellant gases push the seat 
out of the aircraft; second, the rocket 
projects pilot and scat 200 ft. above 
his aircraft; third, bladders inflate by 
compressed gas to separate the pilot and 
.seat; fourth, the parachute opens to 
lower the pilot. 

R.APEC sends the pilot out at an 
angle of 47i deg. (with respect to the 
plane's fuselage reference line) at an 
acceleration of 13g for 0.4 sec., well 
within normal tolerances. Seat ejection 
svstcni weighs 79 Ih.. some 50% lighter 
than aierage ejection systems, 

China Lake program, which lias been 
underwav for two years, lias success- 
fully completed a immbet of 680 mpli. 
ejections on the N'OTS supersonic 
sled track, although Nasy does not 
recommend ejection at that speed. 

•A version of RAPEC. specially 
adapted to the installation, is used as 
the upward ejection ssstem on tlic 
Lockheed F-104C Starfightcr, from 
which a Tactical .Air Coniniaiid pilot 
made the first successful upward escape 
in October, near George .AI-'B, Calif. 

PRODUCTION BRIEFING 


General Electric VJ85-5 turbojet en- 
gine lias made its first flight tests in an 
i'lstrimicnted pod carried bi' a Con- 
vair 1-102 testbed (AAV Oct. 19, p. 
37). Tests of .steady state and afterburn- 


ing performance were conducted at al- 
titudes up to 42,000 ft. Engine will 
power the tsviii jet Northrop X-1561'’. 

•Aeroprodnets Division of Allison will 
design a new 7}-ft- twin-bladed propel- 
ler for tlie 250 hp, .Allison 165 turbo- 
prop engine, under a U.S. .Air l''oice 
contract. 

Douglas Aircraft Co. has established 
an .Adsanced Research Organization 
inider oser-al! direction of .-A. E. Ra\- 
moiid. senior vice president-engineering. 
Cliarlcs R. Strang will head tlic group. 

Boeing Airplane Co., Wichita. Kan. 
will study the effects of vibration on 
,S|Kice vehicle crews under a SI 10.000 
Office Ilf Naval Research contract. .A 
flight simulator capable of vibrating a 
crewman at up to 30 cps. in his seat 
at varying g loads vvill test the ability 
of liumaiis to perform flight tasks un- 
der vibrational conditions. 

Fruclianf Trailer Co., Dclplios, Oliio, 
will build 111 antenna aimers for the 
.Arniv ILivvk .surface-to-air missile under 
a S-160.000 contract. The M-514, a 
ime-ton. singlc-axlc cliassis, will aim 
electronic ground support cqiiipiiicnt 
for the missile. 

•Aeromitronie, a division of Ford Mo- 
tor Co. has cstablislicd a field office 
in Huntsville. .Ala. llic conipanv is 
engaged in development of Sliillclagli, 
Army surfact-to-sutfaec missile. 



MOTORS OPERATIONAL 
-42510 4-6007 


Specialized aircrafi motors developed 
by AiResearch operate at temperatures 
from —425° to -i-600' F, arabienl. The 
range of this compact, lighlweighl, H 
H.P. motor is -65“ to 4-600“ F, 
AiReseareh diversificalion and expe- 
I'ieiice provide full capability in the 

tromechanical equipment and avionic 
controls for aircraft, ground handling, 
onhiance end missile systems. 


A.C amt D.C Motors, Generators and 



AiReseareh Manufacturing Division 


Los Angeles 45, California 
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CANADAIR’S 

ALL- 

NEW, 

ALL- 

CARGO 

"FORTY 

FOUR” 

SOARS 

SKYWARO 

FIRST IN FLIGHT, FIRST IN PRODUCTION, FIRST FOR DELIVERY- 
THAT’S THE SUCCESS STORY OF CANADAIR’S NEW CARGOPLANE 


THERE ARE NO IFS, ANDS OR BUTS 
ABOUT THIS CARGOPLANE! It is here. 
It is built for use now. Its first flight 
marked a giant step forward in its 
development program. The next step 
will be its FAA type certification, 
and then the all-new Canadair Forty 
Four will go into regular air cargo 
service with The Flying Tiger Line, 
Seaboard & Western Airlines and the 
Royal Canadian Air Force. 


THE RIGHT SIZE AT THE RIGHT 
TIME. The present payload capacity 
of the “Forty Four” is ideally matched 
to the forecasted cargo requirements 
of the 1960’s. It is in the ’60’s that the 
development rate of air freight will 
climb sharply toward the major 
breakthrough in air cargo traffic. The 
Canadair Forty Four is the right 
size for highly profitable operations 
during this rising development jjeriod. 
CAJN^A 




GENERAL DYNAMICS CORPORATION 


n? 



Tfie assembling of bighly-flexible electronic systems and sub- 
systems into a modular package . . . for fast inspection, testing, 
service, and replacement of components , . . calls for standard- 
ized-type plugs throughout the system. Reliability and optimum 
flexibility in shell designs and types of layouts are the design 
criteria for the more than 18 different basic Cannon Modular 
and Rack/Panel Plug Series, This Series is available in standard, miniature, or subminiature sizes . . ,for 
standard or printed circuitry. Up to 180 contacts and a varied combination of contacts for control, audio, 
thermocouple, co-ax. twin-ax, and pneumatic connections. Single or double-gang. With or without shells. 
The Rack/Panel Series ranges from the tiny "O' ’ subminiature to the heavy-duty DPO Rack/Panel Plug. For 
furtherinformationon Cannon Modular and Rack/Panel Plugs write for Cannon DP Catalog, Cannon Electric 
Co., 3208 Humboldt St., bos Angeles 31. Please refer to Oept.no, Factories in Los Angeles, Santa Ana, Salem, 
Toronto, London, Paris, Melbourne, Tokyo. Distributors and Representatives in the principal cities of the world. 


CANNON 

»PLUGS 



SAFETY 


Britigh Accident Investigation Report: 


Airline’s Policy Scored in Viking Crash 


(FoJ/mviiig is a report to H. A, VT'at- 
kimoii, .\fini.'rtcr of Transport and Civil 
Aviation, on a piibJic iiiqnir}-, toiidiictt'cl 
by il. j. PJiiJIiiiiorc, into tlic crash of 
an independent Air Travel, Ltd., Viking 
transjxirt Sept. 2, J958, north of Lon- 
don Airport. TJiree crew members and 
four persons on the ground were killed | , 

Julictt Fclio, a \'ikiii| aircraft owned and 
opcialed by Independent .\ir Travel, Ltd., 
(hereinafter called the eonipanvl, took olf 
from London .Mrport at Oji-i CMT on 
Tuesday, Sept. 2. 105S, with a crew 
of three for a flight to Niee and thence via 
Brindisi to .Mlieiis and from there to Lod 
.\irport at Tel -\siv in Israel. .M 06s2'— 
rather less than -10 niin. later— the aircraft 
crashed into houses at Keb'iu Cardens South- 
hall, about three miles iiorthcrest of London 
.Mrport. causing considerable damage to 
ptopetty, the deaths of all her crew and of 
four members of the puhlic. 

Prior to iiiy inquiry into the causes and ' 
circumstances of this accident an inquest 
had been held on the deaths so caused by 
a deputy coroner for Middlesex. In the 
course of his inquest the deputy coroner 
thought it tight to coudiict an inquiry into 
the causes and circumstances of the crash. 
His inquest tool a considerable period of 
bmc to complete and in the course of it 
many of the svibrcsscs who appeared before 
me u’crc subjected to lengthy esamination 
and crass-esamination. It is not for me to 
comment on the duplication of proceedings 
vshich has resulted, or the inconvenience 
suffered bv members of the public required 
to attend both proceedings, but I feci bound 
to point out that a witness who has once 
been subjected to cross.cscamination on Iris 
cs'idencc as to a patticular incident is not 
unnaturally likely to be more nary and less 
amenable on a second occasion to cross- 
examination in regard to the same incident. 

TTiis tendency Is not likely to be dimin- 
ished if his Of her evidence on the first 
occasion was SLihjected to criticism. In short, 
ranch of the evidence put before rat was 
no longer fresh— quite apart from the time 
svhich had elapsed since the accident, many 
of the witnesses were thinking of the ques- 
tion which might follow a truthful answer 
rather than of what in their best recollection 
was the tmtb. These conditions have ren- 
dered my task less easy than il would 
normally h.is’e been. 

Iiilielt Echo took off from Runway lOR 
at London ,\irport at 055-4 hr. Her crew 
consisted of Capt. Nfavger. Mr. .\ltena as 
first officer and Mr. Howard as engineer 
officer. The load comprised two Bristol 

enee tn Greenwich *I«an Time (GMT), t'n- 

laken (Ureot from the evidence of the wlt- 
ne?o<ee .and are accordlnglv British Summer 


Proteus engiitcs ptoperh* loaded and secured 
on stands. There was little wind but eondi 
tioiis were foggy up to about 1,000 ft.. a\ 
which height aircraft enjoyed bright sun. 
shine. 'ITicre is no certain evidence as to 
who uceupled the pilot’s scat on the port 
side hut I have little doubt on the totality 
of the evidence that it was Capt. Mayger, 
with .Mieiia in the co-pilot's seat on his 
right. I accept the evidence of Mr. Scarlc 
who saw luliett Echo at the threshold of 
the riinwav and observed a man who must 
have been Howard get out and walk across 
the front of the aircraft where he stood for 
half a nrinntc and watched the starboard 
engine before climbing back into the air- 
craft. I Ic was looking for signs of an oil leak 

On leaving f-iiridon .\irport Juliett Echo 
was cleared to E.psom at 2,000 ft., thence 
to Duiisfold at 4,000 ft. and then to climb 
away to 7,500 ft. at Seafotd out of the 
ainvay. Tile aircraft duly followed these 


iiistruclioiis until at about 0609 hr. it 
reached a point some 10 mi. southeast of 
ITunsfold. ,‘\t this point Capt. Mavger in- 
fonned London .Mrwavs that he had engine 
trouble and wished to return to Blackbushc 
and asked for the weather there. In reply he 
was told that he could return to Dunsfold 
at his present altitude which he confirmed 
as 7,000 ft. adding in answer to the question 
whether he was able to maintain altitude 
that he was able to do so, 

,M 0611 he was asked whether he had 
feathered one engine, to which he replied 
that he had only throttled II down. Soon 
afterviards, told that he could descend to 
5,000 ft, he cmifinncd that he was pro- 
ceeding to do so. after which he was in- 
structed that Blackbushc requited him at 
their beacon at 5,000 ft. or incr. which 
message was acknowledged. 

It is to be observed that the above 
mes-sages from the aircraft and Capt. May- 
get's replies to questions indicate no sort of 
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Most powerful single chamber liquid rocket ertgine ever built for monned flight — XLR*99 — will drive the X'15 



Test firing the XlR-99 G major step in research North American Aviation Test Pilot, Scott Crossfiela 

supporting speciol design and production techniques,; stands by the X-1 5— America's first manned spoce croft, 
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X-15 


In designing and building the powerptanc 
tor the X-15, Reaction Motors Division 
of THIOKOL has tamed for human flight 
one of man’s most awesome power sources, 
Che large liquid rocket engine . . . has 
successfully met many of the greatest 
challenges ever put to rocket research. 

Problem; develop an engine as powerful 
as an ICBM sustainer, make it control- 
lable and pilot-safe. 

This project without precedent de- 
manded completely new concepts in chem- 
istry and metallurgy, in laboratory test- 
ing, propellant handling, in use of e.cotic 
materials and fabricating techniques. 

Basic and applied research in all these 
and other facets of rocket design and 
development have resulted in a throt- 
tlsble powerplant conservatively rated at 
50,000 lbs. of thrust (500,000 horsepower). 
An engine that will respond to pilot's 
wishes ... fly him at speeds in excess of 
4000 mph, better than 5 times the speed 
of sound . . . carry him to altitudes of 
100 miles, the fringe of outer space , . , 
and above all bring him safely back to 
Mother Earth. 

TRiOKOi. is now moving into new phases 
of rocket propulsion, opening up great 
career opportunities. 

Engineers and saentists will find stim- 
ulating work in astronautical systems 
analysis, thermodynamics, infra red, 
electronics of rocket exhaust, electro- 
magnetics. solid state physics, high tem- 
perature gas dynamics, in many areas 
of fundamental and applied research. 

Opportunities also exist for chemisM — 
in propellant analysis, shock suave phe- 
nomena, combustion processes, fast re- 
action kinetics, high vacuum techniques. 

Inorganic Polymers, Propellant For- 
mulation, Fluorine Synthesis, Metal 
Hydride Synthesis, ion and Plasma 
Propulsion, Magnet ohydrodynamica, 
Nucleonics. . . these are but a few of the 
additional areas in which accomplished 
and experienced people are needed. 

The THIOKOL Chemical Corporation 
operates plants in Huntsville, Alabama; 
Moss Point, Mis.sissippi; Brigham City, 
Utah: Bristol, Pennsylvania; Denvilie, 
New Jersey: Trenton, New Jersey: 
Elkton, Maryland; Marshall, Texas. 

For full information, write Personnel 
Director at any plant address above. 


^yLco/ce>€ 

is Research to the Core 


THIOKOL CHEMICAL CORPORATION 



emergency in an aircraft designed to fly 
and if necessary climb on one engine: 
iioertliclcss hy 0615 the approach con- 
troller at Blacfcliushe. warned of llic position 
by London .\invays, had taken Iho appro- 
priate action in case of cmetgcncs inclndiii| 
a naming to the United States Nasal Unit 
asailabie at Blackbiislu; to close up so as 
to he rc-ady to give Ground Control Ap- 
proach (GC-A) directions in case of cmer- 
gency- 

Engine feathered 

•\t 0616, Capt. Mayger informed London 
•Airways that lie had just feathered the .star- 
board engine— it had Iwcn tlirottled back 
for at least five minutes, lie added tliat 
he would be starting it again for his landing 
at Blackbnshc. -At 0617 London .Airways, 
confirming tliat lie liad passed Dunsfold, 
instructed him to set course for Blackbnslic 
Biacon and told him to contact Blackbnshc, 
wliicli he wonid do by changing the fre- 
quency of his radio/lckplionc. .U this 
point the aircraft onglit to have taken up 
a northwesterly course for Blackbnshc bea- 
con but instead, directed its course to the 
cast of north towards F.psom. Tliis was an 
error in heading of some 70 deg. 

Just after 0617, Capt. Mayger spoke to 
Blackhuslie Approach who acknowdedged 
and cleared him to the Beacon at 5,000 ft. 
—lie was given tlie weather at Blackbnslic 
and told that the QKE was 1001 whiHi, 
if he set it on his instruments as he would 
normally liaic done, would liavc had tlic 
effect tliat at Sontliall lie would liaic been 
100 ft. up when his instruments showed 
the altitude at zero. 

-At 0620 Capt. Mayger repeated to Black- 
bnslic that lie was flvine on one engine 
lint would be starting tnc other for his 
landing. 

Wrong Course 

.About this time the air traffic controller 
at London .Airport, who had controlled the 
mihvard fliglit and liad handed over the 
aircraft to Blackhuslie control on its return 
to Dunsford. saw on tlic radar that Inliclt 
F.cho was apparently on tlic wrong course 
and approaching Fpsom. Tlic ICpsoiii stack 
controller who was informed, was particnlariy 
concerned as a British Overseas .Airways 
Corp. aircraft was at this time oliliged to 
overslioot London .-Airport as a result of 
tile fog. Accordingly he spoke to Black- 
huslic, telling tlie controller tliere that 
Jnliclt Fclio seemed to be approaching Fp- 
som and asking Iiim to cliccls her position 
before letting Tier descend below 5.000 ft. 
.At the same time lie warned the BO.AC air- 
craft, then at 2,000 ft., to look out for a 
A'iking on one engine. It will he realized 
tliat he had no certainty tiiat the aircraft 
appearing on tlie radar screen was jiilictt 
Fclio and tliat he cnnld no longer speak 
direct to Capt. Mayger, who had changed 
liis frequency to tliat of Blackhnslic. 

At 0622 Blackhuslie asked Jnliett Echo to 
confirm that it was on course for Blaekbnslie 
Beacon, to wliieii Capt. Mayger replied; “I 
liavc yanr beacon, turning and going dead 
alicad"; incaniii| picsnmahly tliat lie was 
turning to tlic west. Immediately afterwards, 
when told that It was reported he was head- 
ing for Epsom, lie said fio would ‘'rc-time". 
Prnbahlv a minute before this exchange 
Jnliett Echo was sighted hy Captains jenner 


and Hart flung the BO.AC aircraft. They 
put Its height at about 2,500 ft. and its 
course ronghlv nortlicast. 

•At 0624 Capt. Mayger asked for a QDM 
—namely liis magnetic course to Blackbnshc 
Beacon— tliis was gii'cn and at 0625 lie was 
offered GC.A, the creiv having jn.st ciosftl 
np at Blackhuslie. 

•At tins point came tiie first indication of 
difficnlty-tapt. Mayger stated;— "I’il take 
CC.A please. I have one engine fcatlicrcd 
and I don’t seem to be able to iinfeather 
at tlie moment." In fact, as was discovered 
aftev tlic crash. In's starboard fcatliering 
motor liad been burnt out. 

At 0626 he gave his position as 10 ini. cast 
of Biackhnshc and added the ominous mes- 
sage "and liaving diffieulh' maintaining 
heiglit.'' He then gave his height as 1,1)00 
ft. which lie iniincdiatclv corrected to 800. 

Mayday Signal 

A series of messages foUowed in which 
the captain asked for and was given QDMs, 
while the GCA at Blackhuslie attempted 
witlioiit success to get m contact with 
Juliett Echo. .At 0627 Capt. Maygar re- 
orted 500 ft. and at 0628 when he stated 
is distance as five miles from Blackhuslie 
he gave a height of 400 ft. In fact at about 
tins time the aircraft was 20 mi. awav and 
vetring to tlie nortli; flying on flic port 
engine only it seems clear tliat tlie pilot w-as 
beginning to lose asiTnmctrie control. .-At 
0650 .Altcna appears to hai*e taken over 
the R/T', giving tlie hciglit as 200 ft. .After 
tlie scries of QDMs to which Jnliett Fclio 
cnnld no longer correct licr course Altena 
reported at (1651 that she was "almost on 
the deck" and soon after that she was "over 
a town." Finalh' he gave the Maidav sig- 
nal at 0652. 

In considering the messages I liavc de- 
tailed and the facts disclosed, certain oli- 
vions factors desen'c recording. The aircraft 
when it first reported trouble was at 7,000 
ft. and the captain liad eonfirraed his ability 
to maintain lie^lit. lie was not unduly 
toncemed. as lie did not at first feather 
his engine and, indeed, until a late stage 
planned to restart it for Ills landing. .At the 
time that lie took the wrong course at ITuns- 
fold lie was in briglit smislhnc and at a 
height of at least 5,0(10 ft. .Although not 
elcared lor any lower licight lie apparently 
descended to l.UOO ft. without informing 
Control, hilt doubtless in the belief that he 
was vers close to Blackhuslie. Tlie first 
real indication of anviely came at a lieight 
of about 1,000 or 800* ft., at which he 
would liave been entering the fog layer, and 
wlien he found liiniself unalile to uiifeather 
liis starbi«rd engine. B; tliis time lie knew 
he wa.s off ennrse, but was in fact many 
miles fnrtlicr In the cast than lie supposed. 
T hereafter it looks as though the aircraft 
lost height steadily until tlic final veer to 
starboard. It was less than three mimites 
hefote tlic crash tliat he lianded over tlie 
R/T to Iris co-pilot. 

.A number of witnesses were called who 
saw the aircraft in the final stages of its 
fliglit and one boy of 14 engaged in delii’cr- 
ing newspapers who saw the final dive witli 
the starboard wing down. These witnesses, 
with one CNCeption, were accurate and liclp- 
fnl. The exception was a cafe proprietor 
living about a mile north of the scene who 
on liemring of the crash immediately tclc- 
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Lockheed Missiles and Space Division 
invites your inquiry into these 


UNUSUAL RESEARCH AND DEVELOPMENT 
OPPORTUNITIES 


Important career positions are available at Lockheed Missiles and Space Division at its 
new facilities on the beautiful San Francisco Peninsula — one of the choicest living areas 
in the nation. Headquarters for the Division are at Sunnyvale, California, with Research 
and Development Facilities located in the Stanford Industrial Park in nearby Palo Alto. 

The Division is widely diversified— having complete capability in more than 40 areas 
of science and technology, from concept to operation. Areas of work include; metal- 
lurgy; sonics; reconnaissance; computer design and development; propulsion and exotic 
fuels; space physics; hydrodynamics; the flight sciences; space medicine; manned space 
vehicles; telemetry; electronics; applied mathematics; operations research and analysis; 
space communications; reentry; design; and test, both environmental and flight. 

Equipment and facilities are completely modern and include one of the largest 
computer centers in the world. 

The Division is systems manager for several major, long-range projects and its research 
and development programs reach far into the future. It is a rewarding future with a 
company that has an outstanding record of leadership and progress. 

Unusual opportunities exist for experienced engineers and scientists to contribute to 
the solution of new problems in the areas listed on the next page. If you are experienced 
in these areas, or have background in related fields, we invite your inquiry. Please write: 
Research and Development Staff, Dept. L-17, 962 West El Camino Real, Sunnyvale, 
California. U.S. citizenship required. 


LOGICAL DESIGN 




Advanced degree preferred with background in one 
or more of the following areas: flight te$l analysis of 
reentry trajectories and/or systems evaluation; flight 
test analysis of trajectories and separation evaluation; 
theory of subsonic and hypersonic aerodynamics; 
underwater stability and control hydrodynamics; aero- 
dynamic preliminary design studies; research in gas 
dynamics studies of thrust vector controls, stage sepa- 
ration, propulsion systems analysis, and rocket not^e 
design; or wind tunnel studies and testing, 

Advanced degree required with real time experience 
with analog computers. For the solution of problems 
in flight controls; guidance; aero and thermo dynam- 
ics: dynamic analysis and process controls. 

Lviiii'raiu-iaa 

Advanced degree in E.E. preferred with background 
of several years’ experience in antenna design for space 
vehicles. 

Ph.D. preferred, advanced degree required, with strong 
research background for development work in fuel 
cells; ballcries; the direct conversion of electro- 
chemical energy; electrode kinetics; catalysis; photo- 
chemistry; thin film; and solid slate. Work concerns 
both military and commercial applications. 

Advanced degree required, Ph.D. preferred with back- 
ground in either physical-organic chemistry; inorganic 
chemistry; analytical chemistry; or electrochemistry 
for research and development work in such areas as: 
instrumental analytical techniques including infrared, 
ultraviolet and mass spectroscopy; gas solid reaction 
kinetics; microchcmical analysis techniques; surface 
treatment of metals and surface reaction kinetics; 
molecular resistance of substances to various environ- 
ments including formulation of elastomers; or rein- 
forced plastics. 

Advanced degree in E.E. or physics preferred but not 
required, with experience in infrared systems research 
and development, or electrical engineers with back- 
ground in electronics information theory; servomecha- 
nisms; specialized circuitry, as in low-level voltage 
circuits, or physicists with background in optics or 
semi-conductors. For work in infrared physics re- 
search; advanced systems development; or physical 
measurements in infrared. 


Degree in E.E. or communications with background 
in design of UHF, VHF and RF transmitters; telem- 
etry systems and components; circuit design or logi- 
cal design components. 


Background of graduate work in E.E. or math., with 
interest in advanced areas of computer research in 
such efforts as: pattern recognition; automata studies; 
logical design and switching theory; information re- 
trieval; and behavior patiems of artificial neurons 
patterned closely after those of the human brain. 


Advanced degree in M.E. preferred with background 
of mechanisms and small structures desirable. For 
research in experimental design and the development 
of a variety of research test models. 

Advanced degree in M.E. preferred with ex^rience 
in the design of aero and thermodynamic missile scale 
models including previous work in wind tunnel model 
design and test. Shop liaison experience desirable. 




Advanced degree preferred for basic and applied 
research in one or more of the following areas: metal- 
lurgical behavior and mechanisms concerning high 
temperature and advanced missile materials with inter- 
est in metal physics: deformation and fracture; phase 
equilibria; transformations; or diffusion. Also, to con- 
duct basic and applied studies in refractory metals; 
dispersed phase systems; fiber metallurgy; ceramics 
and thermal protective materials systems. Also, for 
X-ray and electron diffraction research and studies in 
single crystals; point defects; parameter measurements; 
pole figure determinations. 




Experience required in MASER amplifiers and vari- 
able reactance parametric devices, for experimental 
research in microwave. 




Degree in E.E, required and several years' experience 
in developmental testing of ordnance and pyrotechnic 
devices, preferably in the missile field, with complete 
familiarity with high speed oscillography; pin tech- 
niques; pulse circuitry techniques; high speed photog- 
raphy; and instrumentation method for recording 
pressure; shock; velocity and temperature for the de- 
velopment of ordnance equipment for missiles. 


Advanced degree required and Ph.D. preferred in 
E.E., physics or chemistry and evidence of creative, 
original work through published articles, patents or 
superior Ph.D. theses for research work in one or more 
of the following: thermoelectric; photovoltaic; lumU- 
tor; ferrite; logic component; sensor; thermistor: or 
cryogenic devices. Also, materials analysis and evalua- 
tion; processing techniques design and development of 
novel electronics devices and components; circuit 
analysis: circuit topology; or microminiaturization. 


MISSILES AND SPACE DIVISION 

Systems Manager for Navy POLARIS FBM; DISCOVERER, MIDAS and SAMOS; 
Army KINGFISHER; Air Force Q-5 and X-7 




Marvelous new "eyes” for 
our defense . . . through 


Some dark night, America’s defense may well rest upon our ability 
to "see” what our enemies are up to. This is the urgent mission 
of Electronic Reconnaissance— uncanny "eyes” with which we 
can detect enemy electronic signals, and delermine exaclly the loca- 
tion, type and capability of the signal source. 

Since 1952 Hallicrafters, through its ,Quick Reaction Capability 
Pro^am, has been instrumental in the rapid development and 
continuous improvement of Electronic Reconnaissance systems. 
Today Hallicrafters QRC is being applied effectively to an in- 
creasingly broad area of military electronics, including airborne 
ECM, communications, SAGE and missile systems. 

Put this dynamic design and production force to work now. From 
single circuit to complete system ... for land, sea, air or space 
application . . . you’ll get reliable answers quickly and efficiently. 


hallicrafters * 

QRC 


ENSINeERS; Ootn our rapidly expanding 
QRC team now. For complete information 
address inouiriee to: William F. Frankart, 
Director of Engineering. 


hallicrafters A company 

MiiiTaiev FI FrtTOOM ift R mviaiON CHICAGO 2d., ILLINOIS 


URGENT 


R E L I A 


O L V E D 
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'lioiicd the newspapers and oblaincd money 
tor liis account. \v!icrea.« in fact 1 am satis- 
fied that he liad not seen this iiarticiilar ait- 
iraft at ali. With this exception tile eye- 
witnesses confirmed that the aircraft was 
flvin| on llic port engine ciiiK, the starboard 
engine being fcatlietcd-facts whieli (despite 
tlie fire which followed the impact) were 
also shown as a result of the csaniinatioii of 
the wreckage by the offieets of tlie .Ueidents 
liivestigatioii Branch. 

Before seeking In aiiali/e the evidence 
as to the events whieli preceded the (light 
.md which may help lo explain this disaster 
it is coiivcnieiil hi aenrcl some general ob- 
servations; 

'flic companv wliieh owned and operated 
Ibis aircraft, togetlicr with some six or 
seven otliers. had flnsvii a hilal cif about 
?0.00(l lir. at this date, and witlionl fatal 
accident. \t tlie time of the accident it 
was operating from Blaekhiishe as an ad- 
saiiced base and where its offices consisted 
Ilf three carasans. the main base beiii| at 
lliini .\irport near Boiirnenuinth- Hie 
managing director, whose interest in the 
company teniiiiiated on the first da;' of my 
inquiry, svas a Capt. Koznhski. llie coni- 
panv's operations were in fact dictated by 
liim. altlimigh there were other directors, 
ineludiiig Capt. Lloyd, the opcratioiis man- 
ager. and Mr. Norman l-lbbutt. the teelmi- 
ewl director, the btter'.s responsibility Isciilg 
chiefly confinexl to questions of maiiiteiiancc 
if the aircraft. 

virline Employees 

,\s sometimes liappcns in a small com- 
iny ill this field the pctsoniiel were largely 

.riiitcd from men wlui. for one re-asoii 
. another, had formerly Isceii employed by 
Hie corporations or tlie larger ciiinpanie.s 
lit who had lost that employment, or from 
men who would seatccis liase lieen eligible 
for employment with a tompany of cstah- 
lishe-d reputation. It iimst lie rceogniaed 
that with employees so situated it is not 
difficult for employers, who arc not nudiily 
concerned to observe tlic regulations, lo 
drive their employees and. if considered 
desirable in the financial interests of the 
company, to induce' tlieiii hi disregard the 
regulations dcsigne-d to ensure safety In the 

In the light of the facts hereinafter set 
nut it is right to record tiint a full and 
searching report into the afiaiis of this 
company made by tlie offie-ets of the 
MTC.\ In IX'Ccmbcr. 15sS, shows that 
since this accident the compam' lias taken 
great pains and spent a good deal of money 
in putting its affeiis in order, 'vitli the re- 
sult that its organi/atiim now bears favoralile 
eeinpari.soil with that of other larger com- 
panies and so that, if it is give'll a chance 
to do so, it is now able to ptosidc a safe 
and proper sen'icc. 

I propose to review tlie topics wliicli 
beat upon this ctash in the following 
order; Srst the history and condition of 
the aircraft, its maiiitciiaiiee and handling 
prior to tlic flight; secondly the load car- 
ried: thirdly the experience' and fitness of 
the CTCW, also the training nuthiids of the 
companv; and finallv the probable effect of 
tlie toagoing on the events of the fliglit de- 
strihed above. 

litis aircraft was built in Id-ld by Vickers 
\nnstrongs. Ltd. It was powered by two 
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Pu||fe: 

FIND THE ANTENNA 






Competent design engineers, after a 
shocked glance at this tree hopper’s elaborate 
pronoium, will suspect it’s much too cum- 
bersome to be an efficient antenna and will 
look elsewhere. Actually the almost un- 
noticeable antennas are over the eyes. 

Like those of the tree hopper, the an- 
tennas designed by Dome and Margolin are 
compact, efficient, and rarely obtrusive. We 
make them that way because we know space 
is at a premium in modern planes and mis- 
siles — and because we’ve had so much ex- 
perience, both with antennas and with other 
RF systems components. 

So, when you think about RF systems, 
think about D & M. Your problem may have 
already been solved . . . and easily adapted 
production models available from as at low 
cost and great savings in time. ■ 


WRITE FOR 
ILLUSTRATED 
CATALOG- 



ExcelUni positions in a growing organizalio 
fording opportunities for slock participation, as 
well as many other benefils, are offered lo en- 
gineers. Contact R. W, Navis, Personnel Director, 

DORNE & MARGOLIN. Inc. 


gviet 24, Colifornlo | 
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. . . for modern long-range communications 


Pony Express riders began an American tradition for 
the reliable relay of important messages over long dis- 
tances. Today, Bendix is proud of its role in extending 
this tradition to SAC communications through the active 
radio relay satellite program. 

Under Project STEER, Bendix has prime responsibility 
for the entire communication system. STEER will use 
polar orbit satellites to relay commands and pilot mes- 
sages between Air Force ground stations in the United 
States and SAC bombers ranging on global missions. 
The ideal vantage point of a satellite relay will permit 
utilization of line-of-sight advanced UHF techniques. 
The fading and interference problems inherent in the 


ionospheric transmissions of present HP long-range com- 
munications will be avoided. 

Other space age projects at the Bendix Systems 
Division include magnetohydrodynamics, highly reliable 
radiation-resistant communication equipment, interpreta- 
tion and prediction of infrared reconnaissance, new 
satellite stabilization techniques, and communication 
methods to penetrate the ionized shock layer surrounding 
hypersonic vehicles. Additional projects involve satellites 
for weather and ground infrared reconnaissance, and for 
radio navigation. 

Opportunities are open to better engineers and scientists 
interested in participating in advanced space programs 
in an ideal scientilic climate. 


Bendix Systems Division 

ANN ARSOe, MICHISAN 
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Bristol llEcrulcs 63-1 i:n|ines driving Rutol 
four-hladcd all inclal propellers, ft was 
used variously by the Roval .\ir f orce ami 
liy the Ministry of Supply, chiefly on re- 
search and c.spcrlmeiital flight tests until 
\pril 1957, when it was placed in storage, 
having flown a total of only 1.5U hr. 

Inliett Kcho was pvirdiascd iu September. 
1957. by the company which obtained a 
Certilicatc of Registration as owners and 
fliereaftcr operated the aircraft, which had 
flown a total of oiilv' 2.519 hr. at the lime 
of the accident. 

‘I'he Certificate of .\irworthirvess vvas re- 
newed on Mat. 6, 1958, and vvas valid nnttl 
Mar. 5. 1959, and consequently at the 
time of the accident. Since renewal of the 
certificate the aircraft had flown 785 lit. 

-\t the time of the accident, each engine 
was well within its approved life; the port 
engine had flown 1,085 out of the pemiis- 
viblc 1,250 hr. since overhaul in January. 
195-J, and the starboard engine 964 hr. since 
it vvas overhauled in May, 1954. 

Tlic propellers vvea- also within their ap- 
proved ninniiig life of 1,280 hr. since over- 
haul. the port propeller having run 1.158 
hr. since Febnuty. 1954 and the starboard 
1.036 hr. since November. 1954. Tliey 
had, however, been in use in c.scess of their 
stipulated calendar life of three years from 
last overhaul, the excess Iscing IS months 
in the case of the port and nine monttis 
in the case of the starboard propeller. In 
failing to observe the requirement as to 
calendar life, the company had in fact 
erred together with the surveyor of the .\ir 
Registration Board. In the light of the 
condition of the propellers as disclosed by 
their examination after the- crash it is quite 
clear that this error had no causative effect 
on the accident and that the condition of 
the propcileis was such that if an applica- 
tion Iiad been made there vvas no reason 
why the calendar life should not have 
lieen extended. 

Feathering Impossible 

I9cspite the scattering of the wreckage 
and the fire which followed the crash, the 
evidence of the officers of the .\ccidents 
Investigation Branch, together with that 
of representatives of the Bristol .\irCTaft Co. 
and of Rotol Propcllcts, Ltd., proved lliat 
the engines were in sound working order, 
also the propellers, and that the starboard 
engine showed no signs of lack of Inbrica. 
tion. live evidence was clc.ir that there was 
no mechanical failure of either engine or 
either propeller. Kquallv, however, it vvas 
established that the starboard fcatlvering 
motor was burnt out and that this had oc- 
tiirrcd prior to the crash, a fact which ex- 
plains the inability of Capt. Mayger to 
unfeather this engine. The destruction of 
the sump vvas so complete that it vvas im- 
possible to ascertain the source of anv oil 
leak. 

Some idea of the intensity of the com- 
pany's activities and of the nset of this 
aircraft is perhaps important as illmlrating 
the need for a fitst class maintcnoncc ot- 
ganixation: 

• On Tuesday, ,\ug. 26, 1958, Jnlictt Keho 
left Blackhushc at 1550 hr. for London ,^i^• 
port, Lyons and thence to N'icxi. where it 
arrived at 2200 hr. GMT. 

• On 55’edncsday, .-5ug. 27. it left Nice at 
11845 hr. flying to Rome and tiicnee to 
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SINCE 1954- ■■ 

PROVED IN USE 


—CAE TC-106 

(USAF TYPE MA IA) 

PORTABLE 


■tr -v! -ix 
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Umbilical 


The MSC-built Umbilical Launching Cable... an 
example of the protUict diver.sity of Missile Systems 
Corporation. Like all products that bear the MSC label, this system 
has proven its reliability. Ju'.t as it is a life-line to the success of a mission, 
so also are MSC’s contributions material to the future accomplishments of 
all facets of the electronic industry. .MSC's variety of products form one 
continual life-line... feeding an industrj- which is already changing the 
life patterns of generations to come. 
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Atlicns and from there to Lod .\iri)iirt. 'I'd 
Aviv, arriving at 18i5 hr. 

• On Thmsdav. 2S. the aircraft kit 
l.od at 1625 'hr. and flew to Nicosia in 
Csprus, thciicc to Athens, arriving at 2145 
hr. 

• On Friday, .\iig. 2'3, it left .Athens at 
08li5 hr. for Brindisi, tliciiec to Nice and 
ftora tlierc to london .Airport, where it 
landed at 1940 lir. 

• On Saturday, Aug. JO. Capt. Maygcr and 
Aliena took off from London .Airport at 
1425, landing after 1(3 min. flight at Black, 
bnshc. Three hours later, Capt. Matgcr. 
with a different cte«. took off and flew to 
Lc Bourget. thence to Nice and then back 
to Blackhiishc. landing at 0240 hr. on the 
•morning of Sundav. .'Ang. 41. 

At 0745 hr. tliat morning (namely five 
and a quarter hours later) |irliett Keho took 
off again piloted by Capt. Kozubski. He 
flew to Oporto, thence to I.ishon and front 
there via Bordeaux hack to Blackhnsbc, land- 
ing at 0050 hr. on the morning of Mon. 
day. &pt. 1, 1958, 

I'lms in six days the aircraft had been 
aetiially in the air for 44 lir. 45 min. 
MalfuncHon Noted 
On the iiiotning of Monday, Sept. 1. 
Capt. Koziibski notified three snogs, the 
second of nliich must be recorded:— 

"Strb. engine C.S.U. oil leak also 
singing, suggest change C.S.U. (or 
seal)." 

Tire C.S.U. is an abbreviation for the 
"constant speed unit," a finely tooled part 
fitted on top of the engine dose to the 
propeller and which sers'C.s to maintain the 
revolutions of the propeller at a constant 

The organization of the company pro- 
' ided for the presence at Blackbnshe at any 
time of either one or two men licensed for 
niaintenaiice work on engines, together with 
a iimnbcr of unlicensed fitters. Likewise, 
there were one or more men licensed for 
the maintenance of the airframe and two 
men. of whom onlv one was liccn.sed, to 
maintain radio equipment. 

Tlic aircraft was due to leave Blackhiishc 
about mid-day on Monday in order to fly 
(o London .Airport to load the t\ro Proteus 
engines, it being intended that it should 
leave that esening for Nice on its way to 
Lod .Airport at Tel Aviv. .Aeeotdiugly. the 
time left for maintenance was strictlv lini- 

'llic company’s cnfinceriii| department 
did not at this date possess an apprnied 
inspection organization and accordingly any 
work of rcjiaiT or maintenance required cer- 
tification by a licensed engineer whether it 
involved engines, airframe or radio. The 
three licensed engineers available on Mon- 
dav. Sept. 1, sserc Ciiccaro fcngincs). Hardy 
laiiframe) and .Atkins (radio). It is con- 
lenient to deal witli each component in 


Repairs Mode 

.As soon as the aircraft ua.s as'ailable in 
tile carlv hours of the morning two fitters, 
iicitlier of svlioin was called as a witness, 
and who were working under Ciiccaro. 
Iiegan to carry out a Check I on the star- 
hoard engine— the snags being left for recti- 
ficaKoii in daslight. The Cheek I on the 
'larboard engine was thus completed by 


0700 hr. when tno fresli fitters iBall and 
Shields) reported for duty. One of these 
carried out a Check I on tlic port engine 
while the other proceeded to deal with the 

^be latter fitted a new stalk seal to 
the .starlxiard propeller and removed the 
C.S.U., replacing it with another taken 
from store, together with a new gasket, this 
being fitted at the base of trie C.S.U. 
nlicrc it connects with the engine. 

-A C.S.U. can itself be taken apart, the 
two sections being sealed by a thin rubber 
band of irregular shape fitted info a fine 
slot in tlie upper unit. Ciicearo stated in 
evidence, and I accept, tliat he had never 
seen a C.S.U. taken apart so as to expose 
the tubher band or seal, while the com. 
pany’s approsed maintenance schcdiik 
rightly stipulated that if a C.S.U. was taken 
to pieces so as to e.xpose the seal it should 
not he rcaffixed to tlic engine until it had 
been rig tested on a bench. Tlic C.S.U. 
fitted on this occasion and taken from store 
had been thoroughly oserhaulcd and tested, 

The «-ork to the engines completed, they 
nere gisen a ground nin by Ciiccaro, who in 
the course of this ground ran carried out 
a full feathering test on each engine. To 
carry out this test involved firstly moving 
a lever and secondly pressing in a button 
situated in the cabin above the head of the 
pilot, so bringing into play a small elec- 
trical motor. Tile button being depressed 
for some 10 see. would allow tlic motor to 
feather the propeller, whereupon the but- 
ton should be released, and. if its spring 
failed to cause if to spring out on release, 
should be pulled out. If allou’ed to remain 
depressed, the motor would continue to run 
and would, if left in for over seven min- 
utes. burn itself out. witli the result llrat 
it would no longer be asailablc if it was 
desired to iinfeatlier, the drill for wbicli 
required the button to be depres.scd once 

Tiic work on the engines detailed above 
was in duo course certified by Ciiccaro. «ho 
in addition dipped the petrol tanks and 
estimated their contents at 240 gal.; he also 
checked the oil tanks, eacli of which he 
found to contain between II and 12 gal. 
Work Supervision 

In considering the accuracy and compe- 
tence of this work there are several factors 
to be Isonic in mind. Much of it, and in 
particular the Check 1 on the starboard 
engine, was carried out bi- an unlicensed 
fitter betivcen 2 and 7 a.m. I doubt 
whether Ciicearo could have effectively 
supervised this work. On the otiicr hand 
the work of renewing the stalk seal and 
fitting a new C.S.U. and gasket was per- 
formed in daylight by a man who came 
fresh to his work, and its efficicnev, certainly 
as regards the cylinder stalk scat, was cor- 
roborated bs’ subsequent events. 

In carrying out a complete feathering 
test on each engine Ciiccaro was in fact 
departing from the requirements of the ap- 
ptos’cd maintenance schedule of the coin- 
pam', which prescribed a .snap check only 
for a Clicck I. Tliis requirement was proper, 
since a full clicck if carelessly or too fre- 
quently conducted miglit tend to weaken 
the electric motor. Ciiccaro explained that 
lie had never seen tlic approved mainte- 
nance schedule — ciidcncc which he sub- 



Whether an interval is a month or a mi- 
crosecond, you can measure it, divide it, 
record it, or use it for control with a 
custom-designed or standard timer from 
The A. W. Haydon Co. Every type, every 
size, every class,.. timing motors, time 
delay relays, interval timers, repeat cycle 
timers,.,you name it, we make it. If you 
ever have a specific timing problem, the 
least you can do for yourself is get our 
literature. Bulletin RC 301 (on the 4400 
Series repeat cycle timer) is yours for the 
asking. ■ The 4400 Series sub-miniature 
repeat cycle timer weighs 6'/j ounces. 
Cycling times: 5 secs 
to 90 minutes. Up to 8 
poles double throw. 

Hermetically sealed. 



ittilU AYDON 

fUffll COMPANY 
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Greer Develops Jef Tesf Stand 


Actual fliglit conditions arc simulated on this hirbiijct engine tester designed by Greer 
Ihdraiilics and used bs Scandinasian Airlines Svstein on Rolls>Rovce Avon engines which 
power SAS Caravelle jet transports. .At test panel are John S. .Anderson {Icftl S.AS vice 
president, with Greer President Kdward M. Greet. Unit is one of font on order. 


wr|nuitl\ sought to wilhdnnv. 'Flic worh 
sheets to sshich he was working were wortlerl 
in respect of a nmnher of items in a ni.ni 
net which differed materially from the 
schedule, .is. for example, in Ihe case of 
the feathering check. Tims in certifying 
that a Check ! hid been carried out in ac- 
cordance with the approved inainlcnance 
schedule he was in fact certifving nothing 
of the .sort. .Mlhough he did not realise if, 
he was in fact certifying that the check h.id 
been canied out in accordance svith the 
interpretation of the schedule contained in 
the svork sheets. I do not propose to criti- 
ci/e him for conducting a full feathering 
check on this occasion, hiit the criticism 
t hase untie remains as an indication of the 
gencr.il inefficiency of the maintenance oi- 
ganiration. 

'Ilie work on tlie airframe carried out tn 
comply with the Check I liocs not involve 
am point of impottancc. It ssas certified 
bv Il.irdv, the companv’s principal licensed 
engineer at RIackbnshc. 

Tlic work nil the radio install.itinns was 
carried out hs’ an unlicensed fitter called 
.Allen. .Atkins, the licensed radio engineer 
ss’ho had onlv K'cii with the compiiiv three 
waeks and Ixirch knew .Mien, was so tired 
after working on other aircraft during the 
night that he neither saw nor inspected the 
ssork. Nevertheless, since it had to be 
signed for, he initialled the work sheets as 
If he had inspected it .tnci certified it as 
pioperlv carried out. He frankls' admitted 
that this ssas entirelv svrong. .Allliongh he 
was not aware of it, his ccrtific.ite that the 
work had Iseeii carried out in accordance 
with the apptosed maintenance schednle 
was mc.iiringless. since in fact no .such 
schedule liad been approsed for radio equip 
ment installed in this aircraft a yt-ar before. 
It cinciged that he and Allen were svnrk- 
ing 60 hr. a sveek each and were in f.ict 
working altcmateiv on the aircraft that came 
in. there being no opportnnity for proper 
sii|)CTS'isiQn. 

To snmmatirc the evidence on the main- 
tenance at Blackbnshe— svhile the snags 
notified bv Capt. Kortibski were dealt svith. 
it is difficult to suppose that the nonnal 


work of a Check I was properls' carried out. 
Index'd the csxiits which fojlosvcd point 
strongly to the f.ict that the source of the 
oil Ic.ik was mil in fact discos'cted. It is 
apparent that the maintenance st.iff was 
working difficult hours and, if the adniis 
Sion of .Atkins is a fair guide, proper super- 
sision was largely impossible, llie fact 
that Cuccaro, who I thonglil to he a con- 
scientious ni.in, w.is ohhgcd to Ic.wc the 
Check I to his fitters and had not seen the 
.schedule to which he was certifsing its 
completion, ami the absence of any ap- 
piovetl maintenance schedule for the radio 

n iiicnt do not tend to instill confidence. 

ort. the work of inaiiitcnancc was. I 
think, carried out bv tired men working 
under pressure and without proper super- 
vision or instruction. 

At 1410 hr. on Mondav, Sept, 1. |nlictt 
Kcho left Blackbnshe for London .Airport 
with nine cinploses of the conipans' on 
hoard and a load of stands, blocks and 
tackles designed for fitting the Proteus cn 
gincs. The aircraft sv.is flown bs' a Mr. 
Hatton with Capt. Alayger sitting in the 
second pilot’s seat in order tn check Hat- 
ton’s competence. The passengers eons- 
piiscd .Alteiia. who was due to act as second 
pilot on the planned flight from london 
.Airport to Nice and thence tn Lnd; Boivin, 
.in nnliceuscd engineer svho was to act as 
engineer on that flight; Howard and Rob- 
erts. tw-o other engineers f.ilso not licensed 
for this aircraft I to help in loading the 
engines; and three ele.iners who were .also 
to assist in this w'ork. 

H.itton had prcs iously Iwen employed hv 
British Flnrnpcan Airways hut had not flown 
a A'ikiiig for .ibont four years, alfhongh 
his total flying hours were 6,550. His enm- 
pefcnce as a pilot was to lie tested on this 
short fliglit by Capt. Af.iyger. who was one 
of the company’s check pilots. Tlie flight 
wxnild normally have lakcn 10 min., hnt 
for various rc.isons Juliett Echo was de 
lai'Cti in taking off and suhscqueiitly held 
at the AA'oodlcy Beacon, so that the fliElif 
in fact took half an hour. Shortly after 
takcxiff Capt. Maygct throttled Kick the 
starboard engine in order to simulate a 


f.iilurc of this engine and Hatton, having 
corrcctixl the a.syninietric swing, proceeded 
to climb on the port engine. His eiidence. 
which I accept, was that the aircraft, which 
was scry lightly loaded, was able to ciimb 
on the port engine alimc at 600 “00 fpm 
Ilanng heard his eiidence and that of a 
nnmbcr of experts, and having refened to 
the pcrfomiance tests of this aircraft when 
it was granted its Certificate of .Aiiworthi 
ness in 1054, 1 am satisfied llial its per- 
fomiance on <nic engine was aliove aieragc 
for a A'iking ami that, if propctlv main- 
tained and properly flown, it was capable 
of climbing on one engine alone cicii when 
fully laden at approximately 200 fpm. In 
short, Capt- Mayger's difficulties in main- 
l.iining height rm the fatal flight next dav 
should not h.ive been due to aim fault iii 
this aircraft. 

On landing at London .Airport and when 
the aircraft had taxied to a standstill, a 
poo] of oil was found on the tarmac undcr- 
ncalh the front of the starboard engine, 
which was still dripping oil. Tlie patch, 
varionslv cstiin.iled as representing one or 
two ^llons of nil, was dcscrilied as about 
the si/e of an ordinarv school hkickhoard. 
It was also found that whereas tlie port 
tank contained 10 gal., the starlxiird nil 
tank contained only six gallons of oil. so 
that if Cuccaro’s estimate w;ix right it had 
lost or used some five gallons. Clearlv the 
oil leak nbsened hy Capt. Ko/nbski Kid 
not been corrcxled or conceiisibli' another 
nil leak had developed. 

Unsatisfactory Evidence 

The evidence railed as to the events 
which followed this diseoiery was remarka- 
bly nnsatisfactoiy and I liavc little doubt 
that some of the witnesses were concerned 
to conceal what in fact took place. 

.According tn Boii in and Hatton, a careful 
ex.nniiiation failed to disclose any drops of 
oil on the t.irni.ie along the course followed 
hi the aira.ift and none liad been sprayed 
on the fuselage, the latter point Iwing con- 
firmed by the etcaners. On the other hand, 
a rcprcsenlatiie of SliellMcx who was cm- 
ploied to fill the oil tanks sw'ore that the 
underside of the it.irbnird main pl.me was 
coi'crcd with oil and th.it there was also oil 
over its leading edge. I am satisfied that 
when lulictl Echo took off from Rkicklmshe 
there were at least II gal. of oil in each 
t.iuk and that when filled up at London .Air- 
port the st.irboard lank held onlv six. In the 
face of the certain loss through leaking of 
four giiilons and the fact that the pool of oil 
cannot in my opinion have contained more 
than one gallon I find it impossible to he- 
litwc that the oil had only begun to leal at 
the moment when the aircraft came to rest. 

It was neccssarv to wait for a while to let 
the engine con] dniiii before cleaning it off 
.Alioiil this time Bon in began to feel nnwell. 
He. Capt. Mayger and Hatton had spent a 
week at Entebbe in .August while replace- 
ments were obtained for an aircraft which 
had sustained f.iilnre of two engines. Tlicy 
had then Roiiii hack siith Capt. Alayger and 
Hatton on .Aug. 1" to England. f)n that 
flight Capt. M.iygcr had been t.iken ill and 
had thereafter been in bed for some days, 
while Boivin had likewise siiccmiibcd to a 
high teinpciatme on the ISth and had been 
off duty as a result. 

Boivin had been detnilcti to fly to Nice 
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and Lod on this occasion but was clearly 
unfit to do so. He went to the offices of 
El .Al, for whom the flight was being made, 
and telephoned to the company’s office at 
B&ekbnsUc, informing the office that Juliett 
Echo was held up at London .Airport with 
an engine snag and asked that the van 
which was being sent over to bring back the 
loading party should be kept until the source 
of the trouble had been discovered, in case 
anv spates were required. 

Tliis message reached Hardy, who was the 
engineer in charge at Blaekbiishc, while, he 
was haling his tea. Hardy knew that there 
was no licensed engineer in the party at 
London Airport but did not think it neces- 
sarv to interrupt his meal; he sent back a 
message that, if help was needed. Boivin 
should get in touch with Fields or Hunting- 
Clan at London .Airport. 

According to Boivin, be was on his way 
back to the aircraft when he met Capt. May- 
get and Howard, who said that the leak had 
been located as coming from the C.S.U. All 
three then proceeded to the telephone and 
telephoned Hardv. who was now hack in the 
office. Capt. M'aiger spoke first and de- 
sSribed the trouble as a slight leak from the 
tase of the C.S.U.; he then, according to 
Hardv. explained that Boiiin w.is unfit and 
asked whether Howard could go in his place. 
Hardy said that his answer was that he did 
not knoiv Howard vetv well and that, so far 
as he knew, Howard was not very experi- 
enced, but that if he (Capt. Maygct) was 
satisfied with him he could take him pro- 
iidiiig he "kept his finger on him." I do not 
believe this account — on any I'iciv it was not 
a slight leak, nor does it seem likely that 
Capt. Mavger would have suggested that 
Howard should go— he had not flown with 
him before and, indeed, Howard had only 
been with the company for two to three 
weeks; also Howard was not licensed for the 
engines of this aircraft. 

Trouble Diagnosed 

.According to Hardv, he then spoke to 
Howard, who, when told that it was time 
the trouble was diagnosed, said that it was 
the seal on the C.S.U. and asked for a new 
seal. Hard! said in evidence tlnit be imagined 
(hat Howard must have meant the gasket, 
because he kneiv that neither he nor Boii in 
would be justified in taking the C.S.U. to 
pieces: at the same time he stated th.it he 
had no spare C.S.U. in the .stores and so 
informed Howard, but promised to send a 
sp.itc gasket. .Anv competent engineer would 
hardly use the word seal where he meant 
gasket or vice versa, while the suggestion of 
a new C.S.U. being rct|oircd seems cxtianr- 
dinarv if the gasket was the cause of the 
trouble. Pressed as to liis conversation. 
Hardv proceeded to say that Howard had 
used both the words seal and gasket and 
had said tliat Fields could not supply him — 
presumabli' with a new C.S.U. lie also 
stated that he had asked Howard whether 
it was a gasket for the base of the C.S.U, 
th. 1 t he wanted, to which Howard assented. 

Hardy, of course, knew perfectly well th.it 
if a C.S.U. were taken apart and the seal 
exposed it could not be refitted until it had 
been rig teitcd and that none of the men at 
London .Airport was qualified to carry out 
this work or to certify its proper completion. 
His evidence was in my judgment com- 
pletely unsatisfactoty and the truth is. as 1 


A MINIATURE 
PRECISION 
PRESSURE 
BALANCE 
YOU CAN HOLD 
IN YOUR HAND 



Our customers asked if it could be done, ifiey 
wanted a completely portable pressure bamnee 
that was easier to use in wind tunnel pressure 
measurement and control applications. And the; 
laid down the law on size and performance - oui 
size goal was less than 50 cubic inches... • 
performance had to be competitive right ' 
down the line. 


ready nou).. .MODEL 4-332 

CgC’s new 4-332, the precision pressure balance 
you can hold in your hand, has been thoroughly 
tested and put into production. It measures a 
scant 4‘'x3''x2'^" (the photo above is full size). 

and, here’s the kicker: 

This one even surprised us. In spite of its small 
size and new versatility, the 4-332 proves to be 
lees sensitive to acceleration, less sensitive to 
vibration, and more stable than the larger 
pressure balances currently available. 
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CARRY A 


Now you can record test data on-the-spot. In both lab and field you 
get accuracies equal to or better than big, rack mounted units. Just pick 
up and move a multi-channel (up to 14) PI tape recorder/reproducer 
as you would any other item of test equipment. 

Instead of 1,000-lb. cabinets, requiring 1000 watts, you’re working 
with recorders 10 times smaller and lighter, using 250 watts or less. 
In the field, you get laboratory performance under the most difficult 
environments. PI fits many places where 19-inch racks won’t go. One 
man can carry a rugged PI recorder to virtually any test site. 

How did PI put precision in a small package? By combining transistor- 
ized electronics with unique stacked reel tape magazines. PI recorders 
use standard tapes and heads, are compatible in every way with standard 
recording practices and other recording equipment. 

May we suggest you call your PI representative to arrange a demon- 
stration? If you are uncertain who he is, please write direct. Address 
Dept. 0512 

Precision h Portable 

PRECISION INSTRUMENT COMPANY 

1011 COMMERCIAL STREET • SAN CARLOS, CALIfORNrA • PHONE: LYTEIL 1-AMl 


believe, that lie knew pcifcttly well lli.it it 
Mas the sea) whicli was suspectctl and that 
a lieu C.S.U. u-as required it the job uns to 
he done ivithont breach of the rcgnlations. 
The only .letion uliicli lie look was to obl.iiii 
sonic spate ga.skets which he lianded to a 
Diittii first officer ulio nas about to pass 
through London .\irpoit on his way liatk to 
Holland. These- spare gaskets nerc at one- 
time supposed to lie in a box of ptoi isions 
deliivrcd to the Hcrkeley ,\mis Hotel ivlicte 
C.ipt. Maiger and .\lltna were spending the- 
niglit after deciding th.it it ivas iiupossihle 
to effect the repair that evening. 'I'hev evere- 
iiot found when tiic box u-as searched .alioiil 
0100 lit. the next mornine, altliougll the 
search involved rousing botTi Capt. Mayge-r 
and .\ltena. Ilowcicr, they were distoiere-d 
in an em-clope- in the \vretka|e of the air- 
craft. although how thev got there no one 
was able- to tell me. 

Unit Removed 

l''ollou-ing the tele-plionc eomcrs.ilion 
with Hardv. Howard appears to have gone 
to I-‘arnborou|h to colle-et liis kit nliile- llie- 
e-ngine u.is dc-ane-d off with petrol. Boivin 
told me that ivlien this had be-e-n done he 
i-oiilti see- that the- Ic.ik was coming from the- 
seal of the C.S.U. and that accotdingl; lie 
and Rolierts proeveded to rcmoie the C.S.U. 
and to open it. disdo.siiig — so lie- .asserted — 
that the- seal ss.is nialaligncd. Tlie I’rotcus 
engine-s were- then loaded and l.ished down, 
after ishicll. the- lime now lie-ing about 2000 
hr.. Capt. M.-lygcr and .\ltena left the air 
port. Boivni. despite his state of health, witli 
the aid of Roberts and Howard — who had 
rclnriied with liis kit — then proce-e-ded to 
tri- to rcetlfv the ttoubic. 

Boivin told me. and I aax-pt. that the- 
gasket ishich u-.is taken off when the-v re- 
moved the C.S.U. Mas ill perfectly good 
order. He also stated that examination of 
the seal of the C.S.U. itself ivitli a magnifs- 
ing glass shossed that it li.id suffered no 
injurs and .lerordingls they proccede-d to 
refit the old se-al and to tcaffix the C.S.U. to 
tfie old gasket. This and other ss-ork de- 
signed to tiiseover am- other source of leakage 
ocx-iipic<l them until about midnight. I do 
not bcliev-e that the seal can have been 
mal.iligiied, since, if so, it uxnild ines-it.ihli 
tiave been Aainaged In being emslied against 
the edges of the slot and hctivcen the faces 
of the upper and lossvr parts of the C.S.U. 
It is, hossxver. right to sas- that their w-ork 
carried out on the taniiae with the aid of 
lamps must has-c been performed ivith con 
sidcrahle skill, since tests carried out after 
the crash showed eoncliisisxly that the seal 
Mas properly fitted and functioning ncr- 
fectly. ishilc the .s.imc ss-as ttuc of the gasket- 
Tiic accident cannot have liccn cmiscd bi 
aiii leakage from the C.S.U. Bniiin stated 
that he did not tc.ilizc fh.it the compaiiv's 
mvii sehednie fothade the ch.anging of the 
se.tl, an assertion that 1 lose no hesitation 
in rejecting. 

Mc.imvhile. Howard nas by no means 
Lapps at tile work uliich Boiiiii ivas per- 
forming. I have little doubt that he kiieu- 
that Boivin was acting In breach of the 
regulations, .\bmit 2000 hr. \lr. Wren, one 
of the Ministry's niaishallcis ,it the airport. 
tcHik Honard to his office to enable him to 
telephone to the companv ,tnd heard him 
complain of the time flics had been ss-ailing 
for the spare part— in tiic course of this con- 
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Transponder Test Unit 

.kTC Transponder Ramp Test Set. designed 
by Collins Radio Co., has a self-contained 
|ioMcr source for flight line checks of trans- 
ponders. Isquipmeiit siiiiulalcs the ground 
iiiterrogatoc by triggering the transpondci 
and analyzing tlic reply pulse train- Com- 
IMny said tests may be made by either radi- 
ation or direct connection inclhods. Tlic 
unit M-cighs 29} lb., is in. long. 121 ii 
high imd 9fo in. wide. 


sersation Hosvard said: “Well, if the spare 
part is not ai-ailable, as far a.s I am concerned 
the aircraft is grounded and I refuse to sign." 
Shortly before tins, anotlicr inar.shaller, Nlr. 
Colding, spoke to Boivin, u-lio. he said, 
referred to the fact that they were vs-aiting 
for a .spare part fcoiii Biackbuslie and men. 
tinned the C.S.Lf. Colding also sw-ote that 
Houard aetnallv said thev wore still waiting 
for the C.S.U. and appeared very finstcred 
nlieii he spoke on the telephone. Il.itdv 
dciiied that lie had eier heard of this con- 
versation, stating that he was available at the 
airport at Biackbuslie until 2200 hr.; lie 
thought it possible tliat the call might haxc 
liccn taken by an Indian navigating officer. 
Boivin 's evidence u-as equally imsatisfaetory ; 
he agreed that he liiiiiself was in charge of 
the job as the senior of the unlicensed engi- 
neers present and that Howard had made a 
miniber of telephone calls but professed not 
to liaxc known tli.at Hou-ard u-as in the least 
worried or to base heard of anv threat not 
to allow the aircraft h) lease if the spare 
was not available. 

Engine Tested 

I'olloiviiig these clouts there is no doubt 
.hat Boivin obtained permission from Gold- 
ing to conduct an engine run and that three 
engine runs nerc made by- Boivin, Howard 
and Roberts, in the course of whiL-li. accord- 
ing to Boivin. the starboard engine u-as 
completely feathered once. Tlicy finished at 
some time -after 0100 hr., when Howard 
made liis nay to the Berkeley- ,\mis Hotel 
where lie had to share a room with .\ltc-na, 
who u-as thus woken up vet again. 

To Slim up: it seems doubtful whether 
the inaintcnaiicc work carried out at Black- 
Inisiic diseoicred the soniee of the leak re- 
ported bv Capt. Koznbiki. lu the face of the 
pool of oil discovered at London Airport 


and the pruve-d loss of oil during the short 
flight from Biackbuslie. it is difficult to sup- 
pose that that work had been properly car- 
ried out. ,-\t London Airport it seems clear 
that the leak w-as attributed to the seal of 
the C.S.U. — probable wrongly, for the 
rc-asoiis 1 hai'c given. 1 have no doubt that 
Hardy was told on the telephone from 
London .kirpnrt that n nc-iv C.S.U. w-as te 
qiiired and that mneh of his evidenec, as 
also that of Bonin, was untrue, partly be- 
cause. no C.S.U. being available. Boivin 
proceeded to do a job (in taking the C.S.U. 
apart and tcfitHiig the seal) which he kiiew 
lie ought not to do and because Hardy either 
knew or suspected that he was doing so. 

Perhaps the strongest indictment of the 
compaiiv's methods arises from the liap 


hazard in.iniicr in whieli tlic spare gaskets 
were sent to London ,-\irporl and fniin the 
fact that, although Hardy- knew that there 
was no liecnsetl engineer in the party-, he 
took no steps to proiide one. Eicn woisc 
perhaps, Mr. Nonnan Kbbutt. the technical 
director (who was actually aliroad at the 
timcl agreed that there was no form of iii- 
stnielioii to tlic company's c-mployc-s as to 
what action to take in such circumstances, 
while, although the hold-up was reported by 
Hardy shortly after 1600 hr. to the com- 
pany’s headquarters at Hum, those in charge 
there made no inquirv whatever as to the 
result or atleiiipted to provide any assistance. 
Mr. I-Ibbiitt's attitude was that the whole 
matter was the responsibility- of the captain. 
It was for him to decide whether a licensed 



ON TOUR WITH CESSNA'S NEW 
MINIMUM-MAINTENANCE HELICOPTER: CH-IC 

"Time: Midway in CH-IC cross-country demonstration tour. Place: High above military 
air base in Southwest. The pilot, demonstrating and explaining the CH-fC's high 
stability, was suddenly interrupted. “Did you say all-mechanical’" He did, and that is 
the wonder of this uncommon new aircraft: Free from the complexities and uncer- 
tainties that characterize traditional electronic stabilization systems, the CH-IC delivers 
stability with economy-of-mainlenance and dependability until now unknown in 
helicopter history. 
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O- Loitering a eonsumafeie elec- 
trode into a vacuum arc furnace. 
Metals produced by vacuum 
melting are “cleaner" and there- 
fore oSer improved slrenglh,duc- 
eility and longer fatigue life. 

b. Titanium, more than 1000 Ibs. 
of it. saves 800 tbs. in Convair 
880 because of metoi’j high 
strength./ weight ratio. Principal 
use is in fet engine pods, ailer- 
on, stabilizer, and tail assembly. 

C. Crucible Vacuum-ilelted 
Beating Steel makes stronger, 
longer-lasting bearings. Refects 
during manufacture and early 
failures are virtually eliminated. 

4. Vacuum-Melted 1310 was spe- 
cified for hook pivot pin of bomb 
rack and rocket launcher when 
air melted steels failed to with- 
stand 4Mi hour destructive vibra- 


d. 



NEW TITANIUM ALLOYS, 
IMPFtOYED PROPERTIES FOR 


HIGH PURITY METALS 
MISSILE DESIGNERS 


PROYIDE 


Several new titanium alloys may prove 
to be the answer to designers’ needs for 
improved tensile and fatigue strength, 
ductility and corrosion resistance in air- 
craft and spacecraft materials. 

One of the alloge is Crucibte B-120VCA. 
This netv, weldable alloy lias the highest 
slrength/wcight values of any structural 
material available. At 220,000 psi, its 
strenglV'veight ratio is equivalent to that 
of steel at 360,000 psi. And it maintains 
its strength/weight advantage for short 


limes at temperatures up to 1-100“ F. 
Furthermore, B-120VCA is “Formage- 
able”* (readily formed in the “soft” 
solution annealed condition and then 
strengthened by age-hardening). 

As this is written, about 50 aircraft 
and missile manufacturers are testing 
Crucible B-120VCA samples. They’re 
reporting; ( 1 ) it’s easier to fabricate tlian 
any other titanium alloy; (2) it seems 
ideal for rocket motor cases, structural 
members, riv'cls and other components. 


Several other erilieal design problema 
are being solved by Crucible vacuum- 
melted steels and superalloys. Some Cru- 
cible alloy and tool steels, for example, 
possess tensile strengths in the 280,000/ 
300,000 psi range and even higher. Up 
to now, getting uniform transverse duc- 
tility at this strength level has been a 
problem. Crucible solved it through vac- 
uum melting. 

These developments are tgpieal of 
Crucible advances in specialty steelmak- 


ing. They’re possible because Crucible is 
completely integrated — and because 
Crucible pioneered in the development 
of titanium, the high tcmjjcrature alloys, 
and in vacuum induction melting and 
vacuum arc remelting techniques. 

Today, Crucible’s experience— and 


newly-increased capacity for vacuum arc 
remelting of its own special air melted 
and vacuum induction melted electrodes 
—provides industry with a complete range 
of High Purity Metals at lowest cost. 

If you’d like to know more about this 
work, read : “Titanium for Aircraft and 


Spacecraft” and “Quality Aspects and 
Engineering Properties of Vacuum Melted 
Super Alloys and Steels”. Write: Crucible 
Steel Company of America, Dcpt.AL-17. 
The Oliver Bldg., Mellon Square, Pitts- 
burgh 22, Pa. 


CRUCIBLE 


STEEL COIVIPAIMY OF AMERICA 



FASTEST COMPUTER 
MICROFILM PRINTER IN 


READOUT 
USE TODAY! 


FIFTEEN THOUSAND plotting points 
or alphanumeric characters per sec- 
ond are being recorded now on the 
Stromberg-Carlson S-C 4020 high- 
speed microfilm printer at the U.S. 
Navy’s David Taylor Model Basin in 
Carderock, Md. Either on-line or off- 
line operation is provided. 

At the David Taylor Model Basin, the 
S-C 4020 is used in the applied 
mathematics laboratory for the 
solution of various Naval problems 
including ship design, hydrodynam- 
ics, structural mechanics and nuclear 
reactor design. It is ideal for all kinds 
of high-speed computer printing, 
filing and archive storage. 

In typical graph plotting applications, 
the S-C 4020 can save as much as 


$4440 a month. Assume that an aver- 
age of 2,100 graphs widi 37S points 
each are required each month. 
Twenty-five engineering aids can do 
this work by hand at an estimated 
cost of $8,800 a month. One S-C 4020 
high-speed printer can do the same 
work for a capital expense of $3,060 
—a saving of $4440 a month, 
Printers similar to the one in use by 
the U.S. Navy are coming off the pro- 
duction lino right now. You can have 
your own printer saving hundreds of 
valuable man-hours within 6 months. 

LITERATURE AVAILABLE —Write to 
Dept. A-10, Stromberg-Carlson-San 
Diego, 1895 Hancock Street, San 
Diego 12, California. 


❖ 



Selected data, either tabular or 
graphic, may be projected on 
the accessory viewing screen 
only 8 seconds after dim expo- 
sure. The projection unit is 
useful for computer monitoring. 


STROMBERG-CARLSON-SAN DIEGO 
A DIVISION OF GENERAL. DYNAMICS CORPORATION 



Soviets Claim Mi-6 Helicopter Speed Record 

M’ocld’s record of 166.5 mpli. over a 100-kin, triangular closed course was set In this Mi-6 twin jet helicopter {WV Nov. 30. p. 26) earri'- 
ing a fniit-maii crew, according to Soviet officials. Previous record of 141.5 iii|)h. was set by a piston-powered Siknrsky 11-34, 


engineer should be called for or not and 
tliat. so fat as the certification of any work 
was concerned, llie aircraft had left its base 
and was accordingly cn route, so that te 
[uirs could he treated as carried out in emer- 
gency and certified hy a licensed engineer on 
return to base a few' davs later after talking 
to the men who had c.irric'd them out, these 
men admittedly not being qualified to do so. 

On a broad slew of the evidence it is 
quite clear to me that the policy of this 
company w-a.s to keep its aircraft flying at 
all costs and ivithont any real regard for 

an aircraft w'a.s away from its base to leave 
its crew fend for tliemsehes. If auy record 
of the work done at London .\irport was 
ever made out— and I do not For a moment 
suppose that it was— it must have been de- 
stroyed in the crash. 

In the course of the flight fnim Black- 
bnshc to London Airport Juliett Echo was 
carrying a light load, consisting of the en- 
gine stands, blocks and lashings. Tlie weight 
of tficse was shown on the load sheet coun- 
tersigned by Capt. Mayger. together with 
the weight of some seats for the loading 
crew, at a total of 452 kg. (504 lb.) 

Ilic load sheet signed by Capt. Mayger 
before leaving Loudon .kirport purported 
to show tliat tlie weight at takeoff was 32 
k|. within the permitted maxinuim. In fact, 
I am satisfied that the aircraft was oscr- 
loadcd to the amount of nearly 400 kg. 
(.SSO 1b.). ,\ great deal of evidence was ad- 
dneed on this subject hut it is not, 1 think, 
iiccessari' to detail it. Briefly , wiiat was done 
was to take on 444 gal. of petrol at Loudon 
Virport. thus providing at least 510 gal. and 
prokihly more at takeoff, and to omit al- 


together the weight of the engine stands, 
blocks, etc. 1 have no doubt that this was 
done quite deliberately and with Capt. May- 
ger’s full knowledge— the reason being, of 
course, that the weight of the engines tTicin- 
selves was considerable (they ate put at 
3,270 kg.— 7,194 lb.— on the load sheet) and 
that if the wciglit of tlic stands etc. was 
also .shown it would base been quite im- 
possible to make Nice as the first stop w ith- 
out disclosing an overload. In other words, 
if the load was correctlv stated, it svoiild 
hai'c been necessary to land at Ls'ons, thus 
incurring additional cost and increased time. 
This is. of course, easv to understand if the 
company w*as being run in such a wav as 
(0 cut expenses to the minimum. 

.\t the same time it is not to be supposed 
that the overload can have been a serious 
factor in caiising the crash. This aircraft, 
if properly handled, ought still to have been 
able to climb on one engine, and the only 
significance to be attributed to the overload 
is that it certainly cannot have reduced 
Capt. Mavger's anxietv and difficulties in 
the final crisis. 

.Vs .stated above, the crew consisted of 
Capt. Mayger, .Altena and Howard. Before 
considering their conduct on the final fliglit 
it is necessary to consider their flying nis 
torv. fitness and training. 

Capt. Mayger was a pilot of great ex- 
perience. lie had flown some 1 3.1X10 hr. witli 
BO.-VC and the R.,\.F Following dismis- 
sal by BO. VC ho had worked for Dan-.Vir 
for five months and then entered the em- 
ployment of the company in May, 1056. 
He was tested by Capt. Lloyd, the chief 
pilot of the eompanv. on Apr. 1 3 and 
again on Aug. 29. 195S. From May to 


August, 1958 he flew 389 lit. for the com- 
pany, of which 135 were in a Viking. On 
.Vug. 17. on a flight from North .Vfrica 
with lialtun and Boivin, lie had felt dixxy 
and Hatton had had to take over the air- 
craft, a Douglas DC-4. Capt. Mayger had 
described his symptoms as malarial and had 
said that he liad been unable to recognize 
the other members of the crew-. On reach- 
ing Hum he had gone home to bed, where 
he had run a high temperature due to an 
infection diagnosed hy his doctor as strep- 
tocxjcoil, aiicTliad not been ptonoimced fit 

On Saturday. -Vug. 50, he flew with 
.Vltciia in Iiilictt Echo, leaving London .\ir- 
port at 1 32 5 hr. and landing at Blackbiishe 
after a flight of II) min. -At 1635 hr. he left 
Blackbiishe vvith a different crew and flew 
to Paris. Nice and lack to Blackbushc. ar- 
riving at 023U hr. on ,Viig. 31. After spend- 
ing tlic remainder of the night with friends 
near Blackbiishe he took off at 1000 hr. on 
the inoniing of Sunday, Aug. 31 in a 
DC-4 and flew to Barcelona, returning to 
Blackhnshe at 1925 hr. that evening, when 
he travelled to TTie WTieatslieaf, near 
Basiiigstroke, to spend the night with his 
wife and child. Mrs. Mayger stated that he 
had 7i hr. sleep (hat night. 

On Sept. 1 he reported for duty at 
Blackbiishe and flew to London .Virport, 
testing Hatton on the way, and tlicrcaftcr 
remaining rm the airport until at least 2000 
hr. and possibly later, when lie went to the 
flcrketcy Arms Hotel for tbc night. .Accord- 
ing to the evidence put before me, he liad 
no food that evening and only a small 
vvliiskcv and soda before going to bed. lie 
was aroused about 010(1 hr in the course 
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of the search for the spares, when lie was 
loimd asleep m bed with the light on and 
n small wireless plating, ami told the pro- 
prietor to look for liimself or to ask .Utena 
to look. The search which followed must 
have tiokcn him thoroughij. llie manager 
was unable to find the spare's and called 
.Mtena, who likewise coulfl not find them 
and spoke out of the window to the com* 
ppiiy’s driver to h'll him so. Capt. Maygcr 
was called at tills hr. with coffee and a 
continental breakfast, but ate nothing and 
was late down. post mortem following 
the crash showed that his stomach was en- 
tirely empty, and there is no doubt that 
he can have had nothing to eat since at 
any rate leaving Blackbushe on the presious 
afternoon. 

Pilot's Ability 

It is necessary to consider whether his 
ability to fly the aircraft on the morning 
of Tuesday, Sept. 2, was in any way limited 
by lack of training m Hying on one engine 
or by fatigue. 

,\s to training: there is no doubt that 
any pilot, however experienced, needs a 
six monihly check in the sarious drills re- 
iinircd in emergency. Such a check is re- 
quired by Article lSl-() of the ,Air Naviga- 
tion Order I95-I and by Regulation 4-f of 
the .Air N'as'igatiou tOencrall Regulations 
175-f. It is normally called the six-monthly 
check, since a pilot must ha\c undergone 
this test within the period of six months 
before flying a pnbfic transport aircraft, 
or twice within the 12 months before any 
such flight, the checks being administered 
at intervals of not less than four or more 
than eight months. 

I have stated in a previous report, and 
the point has since been emphasized by 
Mr. E. Faye, Q. C„ in his report on the 
accident sustained by Aquila .Mrways, that 
a pilot cannot be properly tested except on 
a special flight undertake-n for the purpose. 
!n the case of a twin engined aircraft the 
check should involve a true stoppage of 
one engine and a landing perfoinied solely 
w ith the aid of the other, at least one sucfi 
landing Iscing carried out by night at any 
rate on alternate checks. 

It was established in evidence that prior 
to 1918 the six-moiithlv checks which 
oughr to have been administered to Capt. 
Maygcr were not in fact administered with 
the proper frcqucncs' or at the proper in- 
tcrvals. It was, however, said on behalf 
of the company that proper checks were 
applied by Capt. Lloyd on ,\pr. H and 
again on .Aiig. 29, 1958. I turn to consider 
each of these tests. 

The first of these checks was said to have 
been carried out on .\pr. 1’. 1958 in the 
course of a positioning flight from Southend 
iwherc freight hrouglit from Hamburg had 
been delivered! Iiack to the company’s main 
base at Ifnrn. The aircraft used was Juliett 
F.clio and the flight is recorded in the 
lourncs log book, from whieli it appears that 
the aircraft took off at HOO hr. in the 
afternoon and landed at 1455. Tlie certifi- 
cate was signed by Capt. Lloyd with the 
comment "Nothing to worry about." 

Capt. Lloyd told me that in the course of 
the flight he simulated a failure of the port 
engine— he did not suggest that the actual 
landing was carried out on the starboard 
engine only. He agreed that it was uiitme 


that the aircraft was loaded to tlie roaxi- 
inum permissible landing weight, although 
he had so eertified. The aircraft was in fact 
imply, save for the crew of font and per- 
haps some ballast. ’I'nniing to the details 
of the cheek, it will be seen that the form 
contains in the left hand margin a scries 
of crosses against those items required in 
a check on a first officer and another scries 
for the test on a captain. Capt- Lloyd 
agreed that he had failed to complete the 
form properly in the case of the item "simu- 
lated engiitt failure," since he had failed 
to show which engine was cut out. Like- 
wise, in the case of "landing with one en- 
gine inoperative" he had so completed the 
form as to suggest that this was done by 
night, whereas in fact it was in the early 
afternoon and the other engine was not 
in fact inoperative. It was also inconect 
that anV overshoot had been carried out. 
Capt. Lloyd said that an overshoot had 
been sinmiated as they were flying along, as 
he found that doing it in this way saved 
time. Capt. Lloyd himself agreed that the 
completion of the form was lax. Having 
listened to his evidence, I haie the gravest 
doubt as to wliether Capt. Maygcr was sub- 
feeted to anv serious lest on this occasion 
and I am entirely satisfied that the test as 
administered provided no sufficient check on 
his ability to fly and land the aircraft with 
one engine inoperative. 

Improper Checkout 

Very similar criticisms apply to the 
second check of .•\iig- 29 and the certificate. 
On this occasion the aircraft— a DC-4 (a 
four-engiiicd aircraft)— was being flown from 
Hum to Blackbilslie on a pusitioning flight. 
) invited Capt. Lloyd to produce any docu- 
ment to confirm that the aircraft was carry- 
ing a maximum load, but he failed to do so, 
and I have little doubt tliat it was not. On 
this occasion the aircraft took off at 2100 
hr. and landed at 2125 hr., so that the 
check was In fact canied out at niglil, but 
reference to the details as completed sliows 
that some items arc said to have been done 
by day and others by night. Here again 
there was no suggestion that a true landing 
w'ith one c-ngine inoperathe as opposed to 
a simulated landing was carried out and I 
liavc little doubt that the whole fest was 
perfnnctorr and of little value. 

It is perhaps peniiissible to compare the 
test carried out by Capt. Maygcr on 
Hatton on Sept. I during the flight from 
Blaekhushe to London .\irport and the 
eertificatc. It will be rcmeinbcrcd that Hat- 
ton had just joined the conipany, not hav- 
ing flown a Viking for oi'er four years, and 
that his competence to do so was to be 
established in order to comply with Regu- 
lation 44 cited above. 

Capt. Briglit, the chief pilot, told me 
that he was responsible for detailing Capt. 
Mpvger to carry out the check in the course 
of this flight. Of course. Capt. Bright knew 
that this was a positioning flight with a view 
to loading the en|incs at London .\irport 
and that the aircraft was admittedly very 
lightly loaded. Capt. Briglit gave evidence 
in the course of the Inquii; I conducted in 
1957 into the crash at Blackbushe of a 
X’iking aircraft of Eagle .\irways. G-.\IBO. 
On that occasion I found myself unahlc to 
accept his c\ idcncc as to the proper conduct 
of a six-monthly cheek, it being clearly 


established that the check he had certified 
as earned out li; night was in fact carried 
out by dav. In urdermg the check on Hat- 
ton on tins occasion Capt. Bright must 
hai'C known, as also must Capt, Maiger, 
that a certificate to the effect that the air- 
craft was landed to the maximum permis- 
sible lauding weight would be untrue. 

It is well known tliat single engine prac- 
tice landings are not permitted at London 
.\irport, so that the details as completed 
arc obviously niisicadiiie. Having listened 
to Hatton's account of the manner in which 
this test was carried out with a simulated 
engine failure and a landing on both en- 
gines and to the evidence of Mr. Cliouffot, 
one of the Nfinistry's inspectors, 1 have no 
hesitation in finding that the test as ad- 
ministered was quite insfficient to comply 
with the regulation and to establish Hat- 
ton’s competence to fly this aircraft. 

It is fait to Capt. Bright to say that he 
had repeatedly pressed for proper facilities 
to chock pilots. He bad urged to be al- 
lowed to arrange special flights for the pur- 
pose and his representations had been put 
forward by Capt. Lloyd to Capt. Koznbski. 
Ihe latter had refused to agree, and Capt. 
Lloyd admitted tliat the coinpanv was in 
fact rim to the orders of Capt. Kozubski; 
Capt. Bright said that Capt. Koznbski was 
"tlie driving force"— adding "most business 
men arc." lire short fact is that this coin- 
|iany was being tun in a manner designed 
to keep expense to the minimum and that 
proper checking and training facilities were 
deliberately refused with this object in 
view. On this aspect of the case I nuisl also 
refer to the position of .Mtena. He had had 
less than 1 ,000 hr. fly ing, of which only 
about 24 hr, had been in twin-engined air- 
craft. His employiiicnt with the company 
as a probationary pilot dated from Satur- 
day. -\ug. 50; it was suggested by Capt. 
Lloyd and Capt. Bright that his competence 
was tested by Capt. MaygcT on that date in 
the course of the po.sitioning flight of 
Jiilictt Echo from London .Mrpott to Black- 
bushe. On that occasion the actual flight 
lasted 10 min., the aircraft landing at Black- 
hushc at 1355 hr. It Is to he observed that 
whereas Capt. Maygcr entered a note in 
the journey log book on Sept. 1 tv> the 
effect that he had carried out a six-monthlv 
check on Hatton, no such entrv was made 
in regard to Altcna after the flight of the 
Aug. 5(1. 


Ability Approved 

Capt. Lloyd stated that after Ills arrival 
at Blackbushe he had questioned Capt. 
Maygcr as to .Mtena’s competence and that 
Capt. Maygtt Ivad told him that he was 
fully satisfied with the check and thought 
.-\ltena would bo a good type to employ and 
would be O.K. to go to Tel .Aviv the next 
week. Capt. Bright slated that lie had 
spoken to Capt. \Iayger on the Monday, 
although he could not remember at what 
time, and that Capt. Maygcr had confirmed 
that he had tested .Mtena’s competence 
and found him satisfactory. He had then, 
when giving orders for the cheek on Hatton, 
given Capt. Maygcr two forms, one to be 
completed for .Altcna and the other foi 
Hatton and had agreed that .Altena should 
act as first officer on the flight from London 

I do not believe that Capt. Maygcr had 
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WEATHER-WISE- 


These weather items prepared in consultation with the United States Weather Bureau 



Some observations on a major weather problem in aviation 


Layer-type clouds— Icing conditions may extend 
over broad areas in this cloud formation causing contin- 
uous ice build-up Viithin the cloud layet. 

Cumulitorm and cumulus clouds— As contrasted to 
layer-type clouds, icing in cumuliform clouds may be 
found ar considerably higher altitudes. In tlie 
tops of cumulus clouds, even with tempera- 
tures above freezing, clear ice may be formed 
at a dangerously rapid rate. This is especially 
true m such clouds formed over or near large 
bodies of water. 


Temperature— Heaviest icing usually occurs in 15“F. 
to 32°F. range. Therefore, watch should be kept for ice 
formation on aircraft wlien flying in clouds ot precipita- 
tion if outside air temperature is in or near cliis range. 
Remember, even in de.ir weather carburetor icing may' 
occur when temperatures are be- 
tween 20’F. and 70°F. and liumidity 
is high. Temperature of air passing 
through carburecormaydropasmuch 
as 60°F.. causing frost to form and 
restricting flow of fuel to engine. 



FORECAST: Toy FU sht Performqn^ with 

Mohilgas Aircraft and Mobiloil Aero! 


Plan your flight with Mobil. Use Mobiigas Aircraft and Mobiloil Aero— 
for cop performance at ail temperatures and in all weather conditions. 
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The Trademark To Remember... 


been iiisltiitted to chvc). .\ltcna on the 
fliglit from London .\irpott, not do 1 be- 
lieve tile evidence of Capt. Llo)d ot Capt. 
Rriglit that he said lie liad done so and 
found liini sati.sfactots . Tlic absence ol 
any note in tlic log book in contrast to that 
made in the ease of Hatton is siguiheant. 
It is also entious, if theii evidence were 
true, timt llie fonn fot Hatton should have 
been completed and lianded to him at 
London .\irport. whereas llie form foi 
.\ltena was found in the wreckage uncom- 
pleted. I daresay that Cap). Mayger may 
liase said tliat .Mtena nas a good type and 
may have agreed to take irim on the flight 
to Nice aii3 test liini in the course of it. 
Whatever may or may not have been said, 
both Capt. Lloyd and Capt. Hright knew 
perfectly well that the aireraft liad ficmn 
from London .\irport einptv and am em 
qinry must have sUonn that the fliglit lasted 
only 10 min. I am entirely satisfied tliat no 
proper test «as carried out. or indeed could 
lias'e he-en carried out, in the course of this 
short flight. It uas admitted that the com- 
pany was verv short of Rving personnel, and 
lierc also I liave no donht whatever that 
the requirements ol the regulations were 
being disregarded in the interests of the 
commercial adsantage of the company. 

I have already dealt with the position of 
Monard. an airframe engineer, sent on this 
flight after less than three u’ceks employ- 
ment bv the companv— a man who nas not 
licensed to certify any work to the engines 
of this aircraft and in regard to n3iom 
flartly adsised Capt. Mayger to "keep his 
finger on him." 

Insufficient Checks 

To sum np: I am satisfied tliat the 
checks carried out on Capt. Mayger in 
\ptil and .\ugnst I'lsR were insiiflieient t<i 
test his ability to deal svith a true emer- 
gency involving the flying and landing ol 
this aircraft on one engine. I am equally 
xitlsficd that no proper te.st as to the com- 
petence of .\ltcna to act as first officer of 
Ibis aireraft had been carried out before he 
took part in the fatal flight mi the morning 
of Sept. 2 and that there is no reason tn 
suppose that Hosvard's experience fitted 
him to .form a member of this crew npiin 
whom the pilot could relv. 

'nitre can l>e no doubt that both Capt. 
Bright and Capt. Lloyd were fully aware 
of the fact that no proper check had been 
carried out to test .Mtena 's efficicney. It is. 
I think, a grase criticism of Capt. Bright 
that he should have allowed .Mtena to go 
as first officer, hearing in mind the criticism 
to svhich he had been subjected in m\' 
pres'ioiis report. 

lire question of fatigue is important. 
Capt. Mayger bad been ill from the I7tli 
until ,\nf. 26. when he was pronounced lit 
for duty. His doctor, who gave evidence, 
stated that there sras no reason to suppose 
that this illness should have affected him 
following his return to duty, even tliungli 
his infection had resulted in a high tem* 
perature for a few' davs. 

It is clear, howcs'cr, that following his 
return to duty and prior to the final flight 
he had not been allowed the rest times re- 
e(nircd hy .\rticlc s4F of the .Mr Nasiga- 
tion iFifth .\memdment) Order, 1957, 
I'nder the regulation no pilot is to be tc- 
(jiilrcd to make a flight In a public trans- 
|yiit ainraft unless he has had at least 10 
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hr. test since his pteceJing duty period. 

On Aug. TO and TI lie made a series 
of flights. Under the ;\ir Navigation (h'ifth 
.Amendment) Order 1957. and under the 
prus'isions of tlic coinpaiiv’s operations 
ninniial designed to give cfleci to the 
order, a crew is to be regarded as on dutv 
-15 min. before scheduled time of takeoff 
and for TO min. after landing. In the result 
he nas on duty as follous: 

From 1225 hr. on Saturday, ,\ug. TO. 
until 0200 hr. on Sunday. .\ug. TI. lie 
aceordinglv became entitled to 14 hr, rest 
fiom 0200 hr, that moniing. In fact, in 
breach of .\rticlc T4I’' of the order, iic got 
” hr, 1 5 min. before he again ivent on dutv. 
Under the order, if the period between 
two dutv periods is less than 10 hr., the 
t'vo duty periods are to be treated as one 
duty period- 

On Sunday. Aug. Tl. he was on duty 
from 0915 hr. until 1955 hr., and since 
this duty period was to he treated as one 
with that of Saturday, he had been on duty 
for Tl hr. TO min., a gross breach of 
.\r1ic1e T4E of the order, since the maxi- 
mum permissible living dutv period for a 
hvo-pilot crew is 16 hr. 

However, he was again on dutv on the 
morning of Mondpv, Sept. 1. at anv rate 
from 1T25 hr., and owing to the ttonble 
found at Ixindou ,\irport "as evidentlv in 
the airport and conscc|iicntlv on dots until 
at least 2000 hr. He cannot have had 111 
hr. rest from the time he left the airport 
iinli] he got back here, which on the evi- 
dence w.is at about 0400 hr. BST on llic 
morning of Tuesday, Sept. 2nd. Iii tlie 
mcanwliile he had gone to bed without a 
meal and after drinking onlv a small "'hiskv, 
I base alreadv described the eitcnmstanccs 
in which lie "as disturbed at OlOO hr. and 
the fact that he did not eat Iris breakfast 
and, as it would appear, dored off again, 
since lie was late down and had to be 
roused by Altena and Hoss-artl as the taxi 
was waiting. 

On the above bare statement of the facts 
it isoiild indeed be strange if Capt. Nfaygcr 
was not suffering from fatigue to a serious 

Two Hours Sleep 

.Mtcna had also bad a disturbed night, 
since he had been roused first about 0100 
hr. to look for the spares and again soon 
afterwards when Hoivaid came to bed, as 
llicv were sharing a room. Ilossard hini- 
'vlf cannot have had more than about two 
lioiirs sleep. 

In short, this crew had not had the rest 
desirable, and to which indeed they were 
entitled under the regulations, before taking 
off iu an aircraft vshose condition was sus- 
pect. overloaded in order to enable it to 
make a flight which was beyond its proper 
miigc with the hxid it carried. 

'Die gravity of this matter, and of the 
disregard of the regulations in the case of 
the rest time to which Capt \layger was 
entitled, became apparent when it was dis- 
closed that the company had been pro- 
secuted and convicted in Mav. 1958. on 
10 charges iiivolsing breaches of the regu- 
lations governing fliglit time liniitalioiis. 
and that these cnmictions invobed both 
excess hours and insufficient rest accorded to 

That this prosecution had not affected 
tlie company’s policy to any serious extent 


is clear, since on .\ng. 26, 1958, follow- 
ing an investigation by the Ministry, Mr. 
Branson from HeadrmarteTS and Mr. Stokes 
from the Soiithcm Division of the Minis- 
try intersiewed Capt. Lloyd, Capt. Bright 
and Group Capt. McDonald of the eom- 
pany’s London office and pointed out that 
the spot cheek which thev had carried not 
disclosed three breaches of .Vrticlc T4(F1) 
involving excess hours and three involving 
insnffieient rest. W’lien the facts in regard 
to Capt. Mayger’s insufficient rest arc con- 
sidered in the light of this interview onlv 
four or five day.s before, it is obvious 
that the regulations were being delihetately 
disregarded. Capt. Lloyd explained that he 
had spoken to Capt. fsoi’uhski about 
breaches of the flight time regulations be- 
fore the inteniew with the Ministry's offi- 
cers on the 26th hut that Capt. Koxiihski 
took the view that a breach was not a 
breach provided it was reported aftervards. 
Flagront Breach 

I understood this to mean that the com- 
pam' would report the breaches with an 
explanation of why they had occurred and 
thus expect to receive a dispensation from 
the Ministry. No doubt this course might 
excuse an occasional and unintentional 
breach, but it cannot serve as any explana- 
tion of a scries of flagrant breaches, more 
especially as. so far as I am aware, none 
of them had in fact been repotted and 
indeed, as I am satisfied, the company had 
not the sli^itest intention of doing so. I 
understood from the Ministry's officers that 
these matters were the snb(cct of consid. 
cration with a siew to prosecution when 
tile crash occurred. I iiiiagine that there- 
after action was deferred pending the in- 

I turn to consider the circumstances of 
the final flight in the light of my findings. 

The state of iiiind of the crew is to be 
assessed In the light of Mr. Searle's descrip- 
tion of the aircraft at the threshold of the 
runway with Howard out on the tarmac ob- 
l ioiisly trying to obserx'c whether there was 
any sign of an oil leak. 

.\t 0609 hr., .iftcr Icai iiig Dinisfold. C.ipt. 
Mavger announced that he liad engine 
trouble, coiifiniiing his height at ",000 ft. 
and his ability to jiiaiiitain altitude. It is. of 
cotirse. possible that his engine trouble bore 
no reference to an oil leak. Tills seems im- 
probable. It is also possible that he had no 
oil leak but that some instrument failua' 
caused him to think so — there is no reason 
to think this likely. It is |i05sihlc that there 
iv.is an oil leak, and the f.ict th.at Mr. New- 
ton of the Iiii'estig.ition Braiieh found signs 
of oil sprayed from the starboard engine on 
the st.irbaard tail plane when investigating 
the wrcekigc. is an iudiration that there "•as 
a true Ic.ik. It is also possible, as wus sug- 
gested to me. that the engine was gulping. 

Gulping occurs as follows: this engine 
has a seas'cnge pump which draws oil from 
tlie sump via a filter and then passes it back 
to the Link for return tliroiigh the engine. 
,\t one time it was tomnion for the rather 
fine mesh of the filter to hcconie blocked 
svith carbon, in which case the oil, iinahle 
to percolate through the filter and snhieeted 
to the pressure of the entry of further oil. 
would Ik thrown np Ihtongh the bre.ithing 
exits of the engine. .Mteriiativeh this niighl 
occur if water got into the nil in quantity 
and collected in the sump. The probability 

AVIATION WEEK, Oeceinber 14, 1959 


of gulping rests on the fact that it ssas at 
one time tninparatisely eomiiioii in Hercules 
engines made prior to 1954 .iiid nonnallv 
occurred about 15 mill, after t.ikcxiff ssliilc 
climbing and in c.ises where an eiigiiie h.id 
tun about 901) hr. since its last ovctnaiil. 

It is, of course, possible that this was the 
cause of the engine tronhie. but I think im 
ptoliahle. Ill tlic first place it is likely, al- 
though not certain, that the engine had been 
fitted with a wider niesii filter so as to render 
carbon blockage a most imprubahic cause. 
Ill addition, the Check I at Blaekbiislie 
showed the filters clean of carbon. Morexiver. 
gulping can hardls' be the explanation of the 
oil leak found at Loudon .\irpott, which 
would seem to insolvc one gulp at the lery 
end of the aircraft's taxiing. Further, if this 
aircraft gulped at T.OOO ft. and was therc- 
•iftcr merely throttled hack for five minutes. 
1 am xitisficd on the evidence that all the 
oil ill it would have been gulped away and 
that the engine would never have been 
found pniperiv lubric-.ited ax it was after the 

The record of the R/T message indicates 
110 anxietv at this stage. .Mv conclusion is 
that there was prob.ibly jii oil leak app.irent 
from the cockpit hut that it was not con- 
sidered serious and accordingly Capt. May- 
ger merely throttled Ixack instead of feather- 
ing the starboard engine. 

,'\t 0616/T/S Capt- M.vyger was told he 
could .set course from Dimsfeld to Bliick- 
hushe beacon and descend to 3,000 ft. to 
arrive at the beacon at that height. Perhaps 
the most remarkable feature of the flight Is 
that at this point he made his course towards 
Epsom histcad of tow.irds Blaekbiislie; the 
magnitude of the error was 70 deg. 

Two Possibilities 

There are realiv tsvo possibilities which 
c-Jii expLiin the course taken — incidcnt.illy 
the error is difficiiit to credit when one re 
fleets on the experience of the pilot, the f.ict 
tli.it he vvn.s flying in bright sunlight and had 
in addition a magnetic compass if he eared 
to refer to it. Firstly, either he or .\ltlieiia 
simply tiineil the .\DF equipment to Epsuiii 
instc.id of Blaekbiislie, or there is an el.iho- 
rate seieiitifie explanation, nanieiv that Capt. 
Mavger vvas iiiisleel hv the .Viiisterdain hcsi* 
con. It so iMppens that Blaekliushe heaeoii 
ssas established some vears ago operating on 
a freqiieney of T79.5 kc. and to an effective 
range of 15 naiit. mi., intcn’uptiiig its slgiml 
at iiiterxals of eiglit limes per miiiule by the 
code signal MB. Meanwhile, .\msterdiim. 
which is a powerful nav'jgational beacon with 
a fteqiiencv of 38! kc., transmits its signal 
intcmiptsxl at half iiiiiiute intervals svith its 
code sign I’ll \. If a set Ls iiiistuncd towards 
Amsterdam at a point outside the I 5 mi. 
radius of Blaekbiislie. the effect may be that 
the radio compass needle will be iiifliieiiccd 
by the .Amsterdam signal and will show a 
false rc.idm|. If the pilot follows this Ik.u 
iiig he will flv an incorrect course and the 
error is likely to increase. 

It is not necessary in this report to de- 
scribe in detail the scientific prohlcnis in- 
volvcxl or the question of whether at the 
particular distance, if properly tuned, the set 
will enjoy the proper luimhcc of decibels 
over one nrierovolt per meter to ensure 
against this distortion. To put the problem 
verv briefls'. the ADI' panel to which the 
pilot has to tunc his set is rather above his 
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for holders of advanced degrees now exist in Boeing Wichita's tremen- 
dously expanded long-range research and development program for 
PHYSICISTS or ELECTRICAL RESEARCH ENGINEERS to conduct acoustics 
and noise control research supporting advanced designs; to analyze 
survival properties of advanced vehicles in present and future environ- 
ments; and evaluate the potential of vehicle defense proposals... 
ANTENNA DESIGN ENGINEERS to conduct research and development 
leading to miniaturization of antennas by use of loading dielectrics 
and 'or ferrites . . . CONFIGURATION DESIGNERS to create military 
and civilian vehicle designs based on general missions param- 
eters... DYNAMIC LOADS ENGINEERS to conduct research 
in existing and future air 'space loads ... OPERATIONS 
AND WEAPONS SYSTEM ANALYSTS to estimate operational 
utilities of various devices under study by Advanced 
Design and recommended optimum design param- 
eters, using advanced (IBM-709) computer 
aids. Qualified engineers should 
communicate their interest in 


any of these top positions 
to Employment Manager, 
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TEST-PROVEN GAS SERVO 


so percent ligtiler . costs less . • • man equivalent hydraulic control system 



Compact volv$-ocfva>or ossemb// bos been fesred repealedly J*n closed loop 
position ocfuotion s)'5teni wilh fl/gblweigbr solid propellonl energy source. 


SIMPLE. RELIABLE DESIGN 
General Electric has developed a pro- 
portional gas servo system for actua- 
tion control in high and low tempera- 
ture and radiation environments where 
hydraulic servomechanisms are un- 
desirable. Basically a force servo with 
position feedback and electrical sta- 
bilization, it has only three major 
components — an energy source, a 
valve-actuator, and a stabilizing am- 

By using gas energy directly, rather 
than converting it to hydraulic power 
first, the system can tolerate steady- 
state ambients of 1,000 F, and higher 
for short missions. In addition, the 
number of parts is kept at a minimum, 
simplifying the design and increasing 
its reliability, 

USES HOT OR COLD GASES 
The gas servo system operates effec- 
tively with hot gases from solid pro- 
pellants or liquid fuels as well as with 
compressed stored gases, Hundreds of 
hours of compressed air testing and 
many hot shots have been completed 
success/ul/y. 


IMPORTANT BENEFITS 
This proportional servo offers signifi- 
cant advantages: 

1. High frequency response through 
pressure control rather than flow 
control. Demonstrated: 10 cps at 
90 deg phase lag. with 130-lb load. 
Higher response is possible with 
increased control bleed flow. 

2. Minimum gas consumption through 
use of two-stage closed-center 


3- The system is flexible. Damping, 
stiffness and accuracy character- 
istics are controlled electrically, 
without change of hardware. 

4. Poppet valves minimize leakage. 
Having no close-fitting sliding parts, 
they are well suited for high- 
temperature operation and lessen 
thermal shock problems. 

Symmetry of design minimizes 
effects of G-forces, and avoids 
null shifting. 


NO STORAGE PROBLEM 
Because it is a dry system, the G-E 
gas servo eliminates virtually all the 
problems resulting from the static 
storage of liquids — thermal expan- 
sion, leakage, evaporation. This re- 
duces maintenance and helps assure 
instantaneous readiness. 


For further detailed application 
information, contact your nearest 
G-E Aircraft Accessory Turbine 
Dept, representative. 

PAYTON IP, OHIO-M. C. Toth, 

2S00 Per Hills Ava. 
GARDEN CITY, N. Y.-J. W. BabsocL. 

600 Old Counlr/ Rd. 
lOS ANGELES 5, CALIF.-R. J. SKtahon, 
332S Wilihiie Blvd. 

MIDWEST CITY, OKIA — T. A. Baldwin. 

213 P.O. Bldg. 

ST. LOUIS 21, MO.-F. T. O'Brien, 

12S0 Sevenlli Ave. 

WASHINGTON 5, D.C.-J. A. Kelly, Jr„ 

WEST LYNN 3, MASS.-E. i. Chandler, 

9S0 Western Ave. 

WICHITA 2, KANSAS-l. E. Koanlz, 

200 E. First Si. 


“ingress ts Our Most Important ^oduct 

GENERAL® ELECTRIC 


head and h uiih iiiarLal at cH't> 10 kc. It 
is oliviouvK c.r>> to iiiistunc, and if he mis- 
tiiiicv initsidc the area of I i iiaut. mi., wlicrc 
piotcrtion is assured, he ni,iv find that his 
radio eomp.I^s is pointing awav from Black- 
hiishe. niHi llie tcsiill that if lie follows it 
hlimllv he is firing off eoiusc. 

It is not po.wiblc to dcteriniiic whether in 
fhis case Capt. \1argcr and his trew ful- 
hn't'd the eoiirtc they did because they flew 
Inwards Itpsnm thrutigh forgetting to tune 
to Hlaekbiishe or because they mistuned in 
Ihe direction of .Vmsterdam and nerc thu.s 
led gradualK astray. 

\t 0622 julicll Echo was dearie informed 
that she was off eonrsc. and it is dear from 
the chart and from uhat followed that the 
crew had no idea bow far off course they 
ucte hot that at this stage UOMs were 
sought ami lhat the aira.ift began to exe- 
cute a turn to Ihe ucst to correct the error. 

rcni.irkablc feature rtf the R/T record is 
tliat the pilot does not seem to have relied 
at all on Iiis magnetic compass which ought 
to have suggested his error long before he 
n-as isarned of it. ,\ny suggestion that the 
prosiiiiits of the Proteus engines might have 
.iffcctcd this toinpass «-as disposeS of in 

\t 0625/6 the real crisis arose when Capt. 
Masger found that he tonhi nol niifeather 
or maintain height. lie had feathered at 
(1616 hs depressing the feathering butlon 
in the manner I has'C tleserilx:d. There can 
he no real donht that either the button was 
held in, or more probably stuck in, with the 
result that bs 0625 — nine iiiiiiutcs later — 
the motor was burnt out. Tlicrc is a naming 
light fitted which would normallv show red 
if the niolor svas being niii unduh. 01>* 
\ iouslv this cannot lias'c been obscrs'cd. pos- 
sibly due to the bright siiii.shiiie in sshidi 
the aircraft was fisaug. Mternativeh. hut I 
think less probable, the motor mas' liavo 
hccii damaged in the course of the feather- 
ing cheeks on the s.irimis ground tests. 

I have alreadv referred to the extraordi* 
liars' fc.atiirc of the pilot coming dossn from 
s.ObCI ft. to 1,000 or SOO without a ssord 
of ss-.irning to anyone. No dmilit he thought 
that he was close to Blaekbuslie and eoiikl 
afford to lose height, hut it is an almost 
inflexible rule that, if faced svith a landing 
on one engine, an aircraft should maintain 
height until certain of the landing. It is 
also difficidt to imdcrstaiid how the pilot 
could have failed to climb on one engine, 
even svith an oscrload, from I.OflO or 800 ft. 
The answer can, I think, only he that he had 
lost flying speed while trying to talk on 
the R/T. tunc the .MU'' cqiiipninit situ- 
ated as it is in an awkward position above 
his head, and fly ihe aircraft asvimnetrieally 
He may too have been lulled by the 
thought that he could safely let his speed 
dcmii since he had In tescix'C the power of 
Ihe starboard engine. 

\s appears from the chart (p. 110). it was 
alioiit this time that the swing to starlxiard 
hegan. The aircraft had lost height and 
speed and uas virtiialh' lakiiig control. \t 
6/129/5(1 \lteiia tool- over the R/T and 
thereafter the messages were his. Bearing 
in mind bis lack of training it is tu Ise re- 
membered that his messages were clear and 
slnnved no sign of panic up to the end, a 
little over tvvo miuiites later. 

To sum lip: it seems likely that the oil 
leak showed itself at 7.000 ft. hot that 



Expansion in elcolroiiies and I'leclromeclianical aclivilyis creating excel lent 
openings at all levels for qualified engineers. Diversified programs include 
Central Air Dala systems on the Air Force H-70 and E-108, Norlh American 
AdJ and McDonnell I'-IH, us ni-il as oilier commercial and military 
aircraft and missile projects. 


Oppiiings in the folloicing areas; 


• fllGHt SYSTEMS RESEARCH General prob- 
lems in niolivalion ami nuvigalion in 
air and s[iace; required background 
in astronomy, pliysics. engineering. 

. DATA SYSTEMS RESEARCH Experience wilh 
physical measuring devices using 
eleclromagneiie. atomic, ihermiunic 
and mechanical approaches, 

. CORTROIS ANALYSIS Work in preliminary 
design slage involves servomecha- 
nisms analysis and analog compuler 
teeliniitues. 

• FLIGHT DATA COMPONENTS Analy.-is pro- 
posal. design and developmeiil work 
in the following specialties; circilil 
analysis, servo theory, transducers, 
iruiisislors. airborne iiislrumenl and 
analog develoftmeni of higli and low 
lemperalure problems. 


ELECTROMAGNETIC DEVELOPMENT Work with 
magnetic amplifiers requires knowl- 
edge of eleclromagneiie llieory. mate- 
rials and design methods. 

INSTRUMENT DESIGN Elecirumeehanicul 
de.sign of force-balance instnimenls. 
jiressure measuring ilcvices. jirecision 
gear trains and servo-driven position, 
ing tlevices. Exjterience in electrical 
and electromagnetic transducers 
desirable. 

AIRBORNE INSTRUMENTATION ANALYSIS 
AND DESIGN Work involves solving 
problems in accuracy, response and 
environmenial effects. 


Send resume lot 
Mr. T. E. Walsoti 


fliResearch Manufacturing Division 


Loa xNacLcs 
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SYMBOL OF A NEW SERVlOE TO AVIATION 


Frederick B. Ayer & Associates, Inc. is the world-wide aircraft center where airline operator or corporate 
user can complete all the complexities of an aircraft transaction. All types of Douglas DC-6s and Convairs, 
units or entire fleets, are offered for sale or tong- or short-term lease, as well as a variety of other 
pressurized aircraft available through Ayer's equipment exchange and trade-in policy. Ayer’s agree- 
ments with American Express and AiResearch provide world-wide financing, custom interiors or complete 
modifications. For Ayer customers there is also crew training, plus counseling on engineerirtg, operations 
and insurance. Let this symbol of a new service to aviation be your symbol of complete satisfaction. 

Frederick B. Ayer & Associates, Inc., World-Wide Aircraft Center, 250 Park Avenue, New York 17, N.Y., MU 7-1800. 





FLIGHT 

TEST 


We are enjoying unprecedented 



ssile. Experience in field 
> prototype and production 
ssiles, systems and compo- 
rils under actual flight condi- 


d in flight 


jractical aei 


4 Lakewood Blvd. 
nev, California 
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Many engineers and scientists who make continuing 
appraisals of their futures are investigating new professional 
engineering positions with the Orlando, Florida, Division of 
The Martin Company. Our unusual growth record has 
opened many ground-floor opportunities for creative engi- 
neers who can manage and staff ambitious new programs. 
Because Martin Orlando has prime responsibility for 5 major 
weapon systems, you are offered many channels for growth. 
Engineers find professional development is faster in the 
creative climate of Martin Orlando's new 520 million plant. 
To help you make a realistic evaluation of what your part 
can be in the engineering success story at Martin Orlando, 
send for the free bulletin which gives you facts you need 
to reach a rewarding conclusion. Use the handy coupon. 



CZ> « /V ^ / \// S / <0 /S/ 


John F. Wallace. Dir. ol Employment. The Marlin Co.. Orlando 14. Fla. 
SEND ME "PORTRAIT Of A MISSILE MAKER" 


Slreel 

City ..Zone Slate_ 


aboulders an intulcinble burden 

In the course of this Inquiry a miinhcr 
of matters were raised sehich were either 
suggested by eounsci or appeared to myself 
one my assessors as dcsers'lng eoiisideration 
with a view to rtcoiiimendatinus. 'Iliev 
arc as follows: 

(a) T he condnet ol a siMiionllily check. 

(b) Whether the liinitations of .trticles 
J-I(B) and T4iE) of the .\ir Na'iga- 
hon il'ifth ,\mciidincnll Order Ids" 
pioside proper protection liotll lor 
the public and the cre« of a public 
Iraii.sport aircraft. 

(c) ITic risks involved in tnmiig .\D1-' 
equipment to a beacon outside Its 
service range. 

(d) Whether any provision is required 
with a view to ensuring the preset- 
\atioii of records of maintetianee or 
rectification work on an aircraft u hen 
tamed out away from its base. 

I propose to deal with these matters 

Six-Month Check 

In the report nf Oet. 17. I9S7 (C..-\.P. 
19-ffi) on the accident at Blackhushc to \'ik- 
iiig G-.\JBO I made certain recoiniiienda- 
tions nith regard to the condnet of a six- 
monthly check and in particular that it 
should be conducted on a special flight, that 
in the case of a hvin-engined aircraft it 
should include on at least every other oc- 
casion a landing with one engine inopera- 
tive at night and finally that steps should 
be taken to facilitate the checking ol a 
company's records. These recoiumenda. 
tions were largely endorsed in the report 
of July 19. 1958 (C..\.P. 149) into the 
accident to Solent aircraft G-.\K\U hut 
have not, so far as I am anarc, been im- 
plemented. 

The circumstances of the present lm|uiTV 
serve to reaffirm their importance and I icn- 
ture to hope that they may receive further 
consideration. Tlictc checks cannot Ik 
properly carried out in the course of an 
ordinary Bight, simulation is no snbstitn- 
tioil for real stoppage of an engine, nor for 
a real overshoot or a true landing with 
one engine inopcratis'c. A svstem which 
makes it easy for a company either to omit 
the checks or to carry them out in a per- 
functory manner and difficult for any in- 
spector to ascertain the position ought not 
to be permitted. Certainly the loss of life 
ins’oh'cd in this accident and in that at 
Blackbushc might ncser have occurred if 
the pilots ins'olvcd had received the proper 
tests svliich a tnic six-monthly check would 

^ .Artieics 54fB) and 54(E1 of the ,\ir Na- 
vigation (Fifth Amendment) Order 1957: 
These articles prosidc a limitation on the 
flight time hours of the crew of public 
transport aia-raft “for preventing cxcessise 
fatigue." A public transport aircraft is de- 
fined in .Article 7? of the .Air Navigation 
Order 1954 as "an aircraft carrying pa.sscn- 
gers or goods for hire or reward." 'lire defi- 
nition in the Amendment Order seems to 
require reference to the above definition in 
ArKclc 78. 

In the course of the hearing, a doaimcnt 
described as Captain Afayger's personal fly- 
ing log svas out in. -At a glance this appeared 
to show numerous flights in excess of the 


flight times stipulated by the .Articles of 
the I'ifth Amendment Order. For example, 
on Mav 16. 1958, Capt. Maygcr left Hum 
at I8i5 hr. in Julietl Echo, flew to London 
,\irp<irt, thence to Rome, and on to .Athens, 
.irrising at 00(15 hr. on the morning of the 
ITlh. Eotty-five mimites later he left for 
Lod, where he landed at 0455 In. He had 
thu.s been on diitj for 16 ht. and 55 min. 
i! the flight had terminated at U>d and 
should thus Uas'C liad a test period of IS hr. 

In fact, however, he took off from Lod 
after one limit and 15 min. on the ground 
and flew to Nicosia in Cyprus, and from 
there to Basra, which he reached at 1220 
hr. on the 17lh. 

I was infonned bv coniisel for H.M. .-\t- 
tonicv-Cciicral that the compans had satis- 
fied \lr. Branson of the MTC.A that the 
flight from Lod to Nicosia and thence to 
Basra was not a public Icaiisport flight as 
defined by -Atticlc 75 since the aircraft 
was not carrying either goods or passengers 
,nid therefore the excess oscr the 16 hr. 
flight time pcrinitted where two pilots are 
carried in an aircraft was only 55 min. In 
mans' other instances svhere the flight times 
were grossly in excess of those pemiittcd 
for a public transport fliglit and the aircraft 
returned to this country after long flights tn 
the Middle East and elsewhere with no 
proper rest at an;' stage, the company was 
able to show or Mr. Branson was com- 
pelled to accept that the aircraft on the 
retnni flight earried no goods or passengers 
and that the teqiiireineiits of the regulations 
did not accordingly extend to this flight. 
Counsel for H.M. .Attonrcy-Ccneral aecord- 
'iiglv conceded that in regard to these flights 
it could not be said that the proi'isions of 
\tticlcs 54(B) and (E) were ha-aclied or an)' 
nflnice coinraitted provided alwavs that 
the pilot had the rest time required by 
Article 54(F) before the next public tians. 
port flight, i.c. the next flight on which 
tie actnallv carried passengers or goods for 
hire or reward. 

It is obs-iously ridiculous that a pilot 
should he allowed to flv an aircraft with a 
load of passengers or freight for the maxi- 
iiinm pcmiissible flight time and thereafter. 


without rest, should be required or allowed 
to fls iMck direct to this conntiy or to some 
other destination .simpi; because the aircraft 
is empty. Quite apart from the risk involved 
to the crew, the risk to the pu'nlic on the 
ground is in my iudgnicnl quite indefensi- 
ble. In im' opinion, in addition to stipu- 
liting a nrminiuin rest time before a public 
transport flight and a maximnm flight lime 
for tiiat flight a niinimnro rest time must 
also be stipulated after it and before any 
other flight whatever. I understood from 
counsel for H.M. .Atlorocy-Gcncral that he 
did not dissent from this view. 

Risk Warning 

In the course of opening the case. H.M. 
Snlicitor-Ccncral invited me to find that the 
practice of seeking naiigatinnal guidance 
oul.sidc tlic service range of the w-jnted sig- 
nal is uiidcsitable. 1 agree, and I would iiwite 
consiclcr.ition to the best method of warn- 
ing pilots of the risks involved. .Assuming a 
pilot is warned of the risk ,nid is accord- 
ing!) taking care to check the acciiracv of 
the guidance he is recch'ing from his .ADF 
equipment b)' the other niethod.s available 
to him. I sec no reason whs- he should not 
tune to a bciicon from outside its strict serv- 
ice range. Tlie danger, in my opinion, really 
arises when he does this without apprcci.ating 
the risk he is running if he fails to tunc 
accnralely or check the results by the other 
mclhocis as'iiilable to him. 

'I'he aboix recommendation will of course 
he largely ob\ iated if effect were given to the 
recommendations contained in the report of 
July 29. 1958. (C.A.P. 152) on the accident 
to Bristol .Aircraft G-.AICS. 

Article (1"|8) of the Air N.ivig.ition 
Older, 1954, prosidcs: 

(ji .As soon as a certific.itc of iiiaintc- 
nance in re.spcct nf an aircraft registered in 
the United Kingdom which carries or is 
intended h\ the operator for carrying pas- 
sengers or goods for hire or reward is issued, 
the operator of the aircraft shall provide a 
hook (in this Order referred to as a "record 
of defects") for the purpose of recording 
defects in the aircraft occurring during the 
period of vadility of .such certificate of main- 



Mobile Solid Propellant Plant Developed 

Manufacturing of solid propellants in the field has been given a higher d^rce of mobility 
tbioiigli system developed by Rocketdyne Division of Nortli American Aviation called 
"Qnick.\Iix" ( AAA' Dec. 7, p. 101). Pilot plant (shown on truck model) eliminates task of 
sending rocket boosters back to main plant lor loading. Plant shown has 500-lb./Iir. eapacit). 

U9 


AA'IATION WEEK, December 14, 1959 




New orders of power through Amplitron transmitter application. New 
frequency areas. Ferrite mechanisms. Sophistication in receiving and 
data processing techniques. This is advance technology at Raytheon 
Heavy Electronics. 

Developments in such areas are already incorporated in these Heavy 
Electronic long range radars, .ordnance and communications systems: 

AN/FPS-28 800-ton warning system for SAGE network. 
96. voice channel pulse-code-modulation equipment. 
Two-gun MEMRAD Bright Display. 

AN/SP(3-S1 radar for Tartar Missile fire control system. 

Each development evolved from imagination . . . technical command . . . 
experience — the qualities we always seek. 

Select positions may be investigated by writing; Mr. Donald H. Sweet, 
Executive & Engineering Placement, Raytheon, 624V Worcester Road, 
Framingham, Mass, (suburban Boston). 


HEAVY ELECTRONIC 

GOVERNMENT EQUIPMENT DIVISION 


CHESSMAN . . . 1960 




Sikorsky HSS-2 Conducts ASW Tests 

U. S. Navv aiiti-siibiiuiiiiic Marfjrc avionics gear tests aie conducted by a Sikorsky HSS-2 twin turbine Iielico|itcr over I.oiig Island 
Sound, Sonar ball is retracted into a well in tlic aircraft's undci.fnsclage; ])roliibcrancc under figure "9" is UIIK anfciiiia. 


Iciiaiiet and tlic tcetifitatioii of siidi defects. 

(1)) On tile lenniiiatioii of escry fliglit 
the person in eominaud of the aircraft sliall 
enter in the record of defects (1 ) pattienlars 
nf any defects in the .aircraft inckidin| its 
eiigmes, coinpoucnts. accessories, instru- 
ments. equipment, .ipp.ir.itns and tbeir in- 
stallation obscrs'cd liv liiiii tinring the Riglit 
or reported to him, or 1 2 I if no sucli defect 
lias been obsers’cd bv Iiim during tlie fliglit 
or reported to liiin, a statcniciit to tliiit effect 
and sliiili sign and d.itc sticli entry. 

Id \ftcr rectifviiig anv sncli defect in 
the .lircraft tlic person effecting sucli rcctiii- 
eatioii shall enter in Hie tecorti of defects 
parliuilats uF siicli rcetificution ami sii.ill 
sign and date sucli entry. 

Id) The operator sliall eitlicr preserve 
cacli eiitra in the rccortl of defects for a 
period of Ino years after tlic expiration of 
tile period nf validity of sucli certificate of 
niaintciianee or shall, as soon as is rc.isoiuiilv 
pmcticalile and in anv ca.se within six moiitlis 
of the evpintinii of sneii period, cause a 
copy of the entry to he made in the aircraft 
tog book, engine log book or propeller log 
bonk, wliichcver ix appropriate, kept in 
respect of the aircraft. 


Id if no cop; of an entry is made ni the 
appropriate log book, tlic operator sli.ill. ,is 
soon as is rcasonalily practitable ami in any 
c.isc within six inontiis of tlie expitation of 
the period of saliditv of sndi cettifieate of 
maintenance, cause partieiibrs sufficient to 
identifv tlie eiitn' to be written in sndi log 

\rticlc 20|6) defines a '’fliglit" as fol- 
lows: "Flight includes the whole of tlie 
period occupied in transit from an acrodonie 
to tlic acrodomc of next landing from tlic 
time when the aircraft is first in motion on 
tlie ground until tlie time when it eonics to 
rest on landing." 

Records Losf 

-\s counsel for the .\u ilcgistralioii Board 
agreed tlic whole olijcct of .\rlicle 1“(8| is 
Id ensure the iiiaking nf tlie appropriate 
entry after each flight as defined .uid the 
presersation of tlie record of defects for a 
period nf two yc.irs- Obiiously tliis is dc 
feated if instead of an entry being nude 
after eadi fliglit it is only made wliai the 
aircraft returns to base or if. although made 
at eaeli i.inding, no duplicate is left on the 
ground so that in the event of a crash all 


record is lost. In this case, if any reiortl was 
made of tlie work done at London .Xirpott. 
this lital eiideiicc was Inst. 

lUiiiig listened to the eiideiice and. In 
partkular. that of Mr. Norman Ebbutt. the 
ttximical director of the compaiiv. I liaic no 
cloiiht tliat the practice of the compaiii was 
to send on a flight an engineer who was in 
most ea.ses not licensed to certify any work 
of maintenance or rectification to the air- 
craft. Am work done by this man was nor- 
mally certified, if at all, rinly when the .lit- 
craft returned to base wlicn 3 Ueenscrl 
engineer would discuss witli Iiini wli.it liad 
been done and then .sign flic appropnatc 
certificate. 

in rate cases no doubt tlie services of a 
licensed cngiiiceT avihkible locally were made 
use of, or a licensed engineer w'.is flown from 
the company's base to tlic airport wlicrc llie 
.lircraft wa.s giouiidcd. hut the usual practice 
once an aiaraft had left base was to put the 
responsibility on tlic pilot to decide wlictlier 
to get local lielp or call for assistance from 
lasc willi the icsiiit that in flic ordinary way 
tlie iinlicciiscd man did tlie work and the 
.aircraft tlicii coiilimicd its journey. 

Klilintt appeared to justify this practice by 
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expanding 

corporate-sponsored 

program 

of advanced research 
offers outstanding 
opportunity to ... . 


SGIENTIS1S 

ENGINEERS 


As part of a continuing program of scientific inquiry, the Research Labora- 
tories of United Aircraft Corporation are again expanding their activities. 
The record of this organization over the past thirty years has shown a con- 
sistent trend toward basic research. The present expansion is part of this 
pattern and offers Scientists and Engineers a unique opportunity for 
creative work coupled with job stability. Independence of scientific think- 
ing and action are encouraged. 

Our unusual complex of supporting services includes; modern laboratories 
and equipment, the nation’s largest industrial digital and analog computing 
facility and a coordinated program for the design and development of 
advanced instrumentation. 

If you feel you can make creative contributions in the following fields of 
research . . . 


Chemical Kinetics 
Fuel and Combuslion 
Analysis 

Thermodynamic Cycle 
Analysis 

Space Mechanics 
Electrical Propulsion 
Plasma Physics 


Gaseous Electronics 
Vehicle Trajectory and 
Performance Analysis 
High Temperature 
Materials 
Direct Conversion 
Surface Chemistry 
Nuclear Engineering 


Please write ■ 
Mr. W. M. Walsh ■ 
or phone ■ 
Hartford, Conn. ^ 
Wckson 8-4811 f 
Ext. 7145 ■ 


. . . and if you are now limited to ordinary problems— only partially using 
your training and abilities-these openings should be of particular interesL 

RE*s Arch symbol of creative research 

RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 

400 Main Street, East Hartford 8, Connecticut 
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EMPLOYMENT OPPORTUNITIES 



Engineers 

Technically demanding 
assignments coupled with 

J high growth potential in a young 
and fast-growing Sperry division 

— 

?1 First in flight control systems, Sperry has pioneered many 
I . < significant “firsts" to make commercial aviation safer, 
more efficient . . , and military aviation more effective. 

R Since 1912, when Lawrence Sperry flew the first airplane 

equipped with automatic controls, to the space-probing X-IS, 
Sperry has provided flight control systems and instruments 
guiding both pilot and plane from take-olT to touchdown. 

' . ' Unusual engineering opportunities are available to qualified 

engineers in many areas, including the following: 

Microwave Guidance Development 

Radar systems (ground, airborne, missile ) • Radar Components 
(interrogators, iranspondors, indicators and servos) • 

Digital data systems (coding, decoding, display) 

Flight Control and 
Flight Instrument Systems 

rransistor Circuit Development • Cyroscopics 
• Systems Development • Electronic Components 
■ Electro-Mechanical Components 
First in opportunity, the Sperry Phoenix Company is 
new and moving ahead fast! As a young Sperry Division, 
we offer you unlimited growth possibilities as man takes 
his first step into space. And, though young, we’re backed by 
the experience and stability of the entire Sperry organization 
almost a half century of continuous growth. You'll work 
' ’ in a modern air-conditioned plant, side by side with 
I • * some of America's “name” engineers. 


Take Advantage 0 / this Opporfum'ly for Fast Growth and 



WHO'S WHERE 


(Continued from page 23) 

Changes 

Lynn C. Holmes, director of engineering 
operations, Stromberg-Carlson Ditition of 
General Dvnanucs Corp., Rochester, N, Y. 
,\lso: Fredeiick P. Ciambrone, assistant gen- 
eral maiuigcT, Stromberg-Carlson-San Diego, 
and Robert Franklin, manager of engi- 
neering. 

Jack Katzeii, iiianagcr-enBinccring admin- 
isttatiuii and iiitcgration. General Electric 
Co.'s Missile and Space N'ehicic Depart- 
ment. Philadelphia, I'a. ,\lso: Otto Klima, 
manager of a svstems engineering operation, 

Thomas \. McDongall, manager of proj- 
ect development. Lockheed Aircraft Inter- 
national, Los -\ngcles. Calif. 

S. George Lawson, operations manager. 
Semiconductor Division. Svlvania Electric 
Products, liie., Woburn, Mass. 

Casixt J. Breuer, director of administra- 
tive operations, and Bernard Bcnnaii, direc- 
tor of program operations. Ramo-Wool- 
dridge, a division of lliiiiiipson Raino Wool- 
dridge. Inc., Los .\ngcles, Calif. 

George A. Rodney, dircetnr of the Test 
Division. I'he Martin Co.'s Denver, Colo., 
Division. .-Mso: Raymond E. Gcllct, man- 
ager. Base Systems Department, Engincct- 
iiig Division; 'nionias P. Tierney , director of 
Industrial relations. 

Edward R. Corvey, deputy director of 
planning, .\meriean Machine 4’ Toimdry 
Co.. New York. N. Y. -Mso: J. D. Graves, 
acting genera] manager of the company s 
•\lcxandria, \'a.. Division, replacing Mr. 

loseph L. Dickcv, manager-Bomarc mis- 
sile seeker project, -\ir .\rni Division of 
Westinghouse I'.leetrie Curp., Baltimore, 
Md. 

Clarence S. Sorenson, manager of ais- 
toiner relations, ,\etron Division, Aerojet- 
Ceuctal Corp.. Covina. Calif- 

lolm M'. Dixon, manager of longpangc 
planning, Coiivair (San Diego) Division of 
General Dynamics Corp.. San Diego. Calif. 

Sanford Davis, niamifactnrin| manager 
The Garrett Corp.'s Air Cmisers Division, 
Belmar, N. I. 

Joscpli Carlstein, chief engineer, Kctay 
Department, Commack. N. Y.. of the Nor- 
den Division of United Aircraft Corp. 

Dr. Charles L. Register, program man- 
aget-ALRl (airhomc long range input) 
USAI' contract. Burroughs Corp.. Detroit, 
Mich. Knox Mcllsvaiii succeeds Dr. Regis- 
ter as manager of Burroughs' Great N'alley. 
Pa., Laboratories. 

Jack L. Bromberg, program managet-Nike 
7eus activities. Douglas -Virciaft Co., Inc., 
Santa Monica. Calif- Also; Paul Swan, as- 
sistant Zeus program manager. 

Aiithonv Del Duea, chief engineer. Met- 
rolog Corp.. a division of Air Logistics 
Corp., Pasadena, Calif. 

M. Bennett, program manager-.Atiny 

E iojccts. Ryait Eicctionics. a division of 
van .\eronaiitical Co., San Diego, Calif. 
Also: .Arthur It. .Attcbcry, chief of engincer- 

^Dr. J. R. McCanglina. director of elec- 
tronics research and eitvcinpmciit, Broad- 
view' Research Corp., Rnriingamc. Calif. 
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— WITH A MODERN TURN OF MIND 



Johartn Kepler proved that the planes of at! the planetary orbits pass through the center of the sun. 

Nearly four centuries later, his discoveries are helping us unlock the mysteries not just of our own solar system, but of 
myriads of others. 

if you're a creative engineer of senior status and with advanced ideas, you can hang your hat at Soodyear Aircraft. We 
need you in astronautics, missile development and other programs'' too many io mention. 

And if you have some of the persevering spirit of Johann Kepler, we can use that. too. Write: Mr. Charles Jones, Director 
of Technical and Scientific Personnel. Goodyear Aircraft Corporation. Akron 15, Ohio. 


^ Rocket propulsion interplanetary guitienee, acteanceS black boxes, crew escape eepsules. Also in ground support systems tor 

AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 



EXPLORE 
NEW AREAS AT IBM 
IN RESEARCH AND 
OF 


IBM's explorations in the semiconductor tield include 
theoretical and experimental studies in basic semicon- 
ductor science as well as development of advanced devices 
and technologies. In one current research project, for 
example, a better physical understanding of the origin of 
the negative resistance 
H H characteristic the 

H H ^ Esaki being 

H H _ sought. At the same 

time, en- 
gineers are exploring 

applications of this device and have already pro- 
duced a new solid state oscillator of exceptional 
simplicity in the 3,000 megacycie range. Todate, 
this represents the deepest incursion into the 
microwave region via semiconductor electron- 
ics. In another project, an NPN double-diffused 
high-speed drift transistor has been developed 
that will greatly accelerate logical switching and 
high-power core driving. Both exploratory in- 
vestigation and development of these and re- 
lated electronic devices are expanding at a rapid 
pace at IBM. To further these programs, well- 
qualified specialists are required for all areas 
of device exploration, 


An outstanding education program heads the 
list of benefits available to IBM employees. 
You'll find that an unusual potential exists for 
rapid advancement, due in part to an exceptional 
record of company growth and in part to pro- 
motion from within. Working alone or on a small 
team, you will be asked to assume considerable 
responsibility in advanced technical projects. 


AVIATION WEEK, De 


EMPLOYMENT OPPORTUNITIES 



Investigate 


the Widest Variety 


of openings 

wider gap IIUV compound semiconductors. Abil- 
ity to take primary responsibility, functioning with 

in recent years 

Development of theory and technology of new, 

At the Ktiolls Atomic 

computers. Theoretical device design and experi- 
mental proof of feasibility for a very high speed 
transistor: P-M junction technology; surface 

Poirer Laboratory 

For llie fir.q lime in recent 

studies. Optimization of semiconductor fabrica- 
tion technology. 

Physical investigations Into semiconducting ma- 
terials. Study of the nature of the impurities In 
these materials, scattering effects, and trapping 

ron.idereJ oul.ide ol llic tr.n- 
dilioniil Iiurlear areas. A- a rc- 
>ull. excellent oiiporluiiilies ex- 
ist todav for men Interested in 
entering the nuclear field for 
Ilie Hrsl lime, as well as fnr re. 

Analytical and experimental investigations in 
Avalanche Mode Switching Transistors for very 
high speed applications In computers. 

Analysis and synthesis of circuitry applications 
tor new semiconductor devices. Knowledge re- 
computer problems and ultra high-frequency 
applications of solid state devices. 

lliinking of exploring profes. 
simial apporluniiiea at KAPI-. 
we suggest >ou make your initial 
inquiry mdav. 

Current Openings; 

Laboratory facilities are located in Endicott, 
Poughkeepsie, Kingston, Owego, and Yorktown 
Heights, N. Y.| Lexington. Ky.; and San Jose, 

CAREERS ALSO AVAILABLE IN THESE AREAS... 
Applied math & statistics 
Cryogenics 

i .hnlao.. 

the physical sciences — and proven ability in your 
field. 

For details, write — outlining background and in- 

::sssr 

Mr. R. E. Rodgers, Dept. 524L2 
IBM Corporation 
590 Madison Avenue 

J-'orward your resume in confi- 
ilenre. including salary require. 

joh interests.^ Address:" A. 1.""'^ 

IBM 

INTERNATIONAL BUSINESS MACHINES CORPORATION 
December 14, 1959 
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EMPLOYMENT OPPORTUNITIES 


THE MARQUARDT CORPORATION 

has an exceptional opportunity for an 

ELECTRONICS 

DEPARTMENT 

MANAGER 



Our Controls & Accessories Division includes a rapidly expanding 
nucleus group engaged in the development of electronic flight and 
engine control systems for extreme operational environments. This 
group is now achieving full departmental status, creating a new 
position — Manager, Electronics Department. You may he just the 
man to All it, 

If so, you will join Marquardt’s Controls & Accessories Division 
in important work on Project PLUTO — USAF-AEC program for 
development of the nuclear ramjet engine. This program entails 
original work in high-tem]ieratuic measurements and magnetic 
amplifiers, 

Other active programs include advanced studies and development of 
guidance and flight control systems, and power conversion systems 
for space flight control systems. 

As manager, you will also serve as your de])artment’s technical 
sales representative — so you must have a demonstrated ability to 
meet and sell customers. You will, of course, be responsible for the 
department’s personnel, and for achievement of project objectives 
within assigned budgets. 

Here’s what you look like today. You're probably over forty, and 
have already demonstrated your management capability, You’d like 
a more challenging assignment with greater responsibility. You 
have technical competence in electronic controls — you may have 
worked in such areas as flight control systems, engine control 
systems, guidance and flight control systems. Maybe you even have 
nuclear control experience. 

If you think you’re the man we need, we’d very much like to 
meet you . 

Write: Floyd Harglss, Manager, 

Professional Personnel Dept., A. 14 
The Marquerdt Corporation, 

I6SS5 Saticov Street, 



Ofieraiions at Van Nuya i Pomona, California — Ogden, Utah 


Subsidiary: Coooer Development Corporation. Monrovia, California 


STRESS ANALYST 

ADVANCED ROCKET 
RESEARCHandDEVELOPMENT 

HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
CUMBERLAND. MARYLAND 

Appltcenti (hould hpv« gredvate degree o: 
kqui«alent exp«ri«nct in S«ldi of [I] Pr«,sur» 

Anolyiii ond (3| ?lailk-E|p>li< Srhevier ol 





MR. W. D. LINKENHOKLR 
HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
BOX 210 CUMBERLAND, MARYLAND 


NEED 

ENGINEERS? 

An employment advertisement in 
the EMPLOYMENT OPPORTUNITIES 
SECTION will help you find the 
engineers you need. It's an inex- 
pensive, time-saving method of con- 
tacting competent personnel for 
every engineering job in the Avia- 
tion industry, The oil paid circulo- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 
qualified men available. 

For rates and information 


Classified Advertising Otvision 


AVIATION WEEK 

P.O. Box 12 
New York 36, N. Y. 
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AVIATION 
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EMPLOYMENT OPPORTUNITIES 


RESEARCH SCIENTISTS and ENGINEERS 
wilh MS, PhO or ScD 

The 
Academic 
Approach to 
Research 

...can it be transplanted to an 
industrial laboratory? 

YES. ..in its environment ol tree inquiry and 
ill scholarly eonsidcralion of the work el queli* 
lied eoUcegucs. 

This attainment is the experienre of members ef 
the Seienlilie Research SlalTat Republic Aviotioii. 
Here, the initiation of ori|inal research is en- 
couraged and generous support is provided to 
demonstrate the validity ol theoretical concepts. 
A prelcrenec exists lor theoretical and experi- 
mental studies related to the many and varied 
diseiptines of aeronautics and astronautics. Those 
cover a wide spectrtim of scientific research in 
its most active and interesting aspects. 

At the same time, more emphasis is placed upon 
bringing new theories into the realm of feasible 
engineering than would normally be found at an 

THE PRACTICAL RESULTS OP THIS POLICY 
The fruiiliilness of the researelt environment at 
Rcptiblic is evidenced liy the advancements and 
developments eontintially resulting. One well- 
known example Is the current research and 
ilcvclopmeiit of the Plasma Pinch Engine (for 
interplanetary travel) conceived hy mcmlicrs of 
the Seiemifie Research Staff. Other wide-ranging 
research programs concern such subjects as the 
theory of lifting fans, new sophisticated methods 
of structtiral analysis, advanced electronic sys* 
terns and techniques, space mechanics and nuclear 
physics, among others. 


SCIENTISTS AND ENGINEERS ARE INVITED 
TO JOIN OUR STAFF AS NEW RESEARCH 
CENTER NEARS COMPLETION 
Elarly in I9S0, a new Research Center, including 
7 modern lolioratorics, will be completed to sup- 
port Republic's expanding cfTort in research and 
advanced development. Existing ureas of inves- 
tigolion are being cnitanced and new ones will 
be initiated. 

If your interests coincide w-ith (he w-ork of such 
a group and you feel you can contribute to 
progress in any of tbe physical and engineering 
sciences related to aeronautics and astronautics — 
Republic would like to talk with you. Salaries 
arc high, commensurate wilh talent and expert 
knowledge. 

IMMEDIATE OPPORTUNITIES EXIST FOR 
SCIENTISTS WITH APPROPRIATE RESEARCH 
EXPERIENCE AND ADVANCED DEGREES IN: 
Navigation and 
Communication Systems 
Electronic Theory 
Electronic Circuits 
AND Components 
Nuclear Physics 
Nuclear Power 
Nucle.ar Propulsion 
Aerodynamics and 
Fluid Mechanics 
Theory of Lifting Fans 
Applied Mechanics 
Space Environment 
Missions and Trajectories 
Space Flight Control 
Applied M.athematics 
Hypersonics 
Plasma Dynamics 

ITrife in confidence directly to; 

Dr. Theodore Theodoraen 
Director of Scieatific Research 




yl ■/#>! WMO/X/ 

Farmingdale, Long Island, New York 
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in Minnesota, iand of opportunity 


ss".5 g a S'-rc 



* Communications 
Engineers 

' Development 
Engineers 


Engineers 

> Asst. Electrical 
Engineers 

• Engineering 
Writers 


LENKURT 



ENGINEERS. SCIENTISTS 


Original Qeas in 
“Air O^raffic Control / 
Air T)ejense Integration 
are lein^ developed at 


MITRE 







THE MITRE CORPORATION 


